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A METHOD OF DISCOVERING INTERESTS AND EXPERIENCES
OF JUNIOR HIGH SCHOOL PUPILS AS A BASIS FOR
INFORMATIONAL PROBLEM-SOLVING UNITS IN ARITHMETIC
CHAPTER I
INTRODUCTION
Daring the past half century, the field of problem-solving
in arithmetic has presented a challenge to educators. Hundreds of
articles have been written, and many scientific investigations
carried on. A few points of controversy have obviously been settled,
yet educators by no means have come to an agreement as to what should
be taught in written problems in arithmetic or how it should be taught.
A. Early Investigations in Problem-Solving.— "Dogmatic opinions
and unsupported statements greatly influenced educational thought for
many generations. Progress was usually made by the laborious process
of trial and error, and that which seemed to be successful experience
was usually the standard by which practice was judged. During recent
years unsupported opinion has been relegated to a subordinate position
in education, and the selection and organization of subject matter as
well as classroom technique are increasingly based on conclusions
reached as a result of scientifically conducted experiments and in-
1/
vestigations .
"
The use of objective methods in measuring the success of school
work began at the end of the nineteenth century, the statistical
l/Brown, J.C. "A Summary of Some Significant Conclusions Reached
by Investigators Relative to Arithmetic," Elementary School Journal
,
XXV, January 1925, p. 346.
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studies of J. M. Rice leading the way for other investigators
to apply tests to schools to measure results. Through a series
of tests, Rice found marked differences in the success of children
to do school work. His data also showed that the amount of time
spent on the study of arithmetic makes no difference in the test
results, and he concluded that adequate supervision determines the
success of arithmetic results. That supervision would make a
difference was only a guess on the part of Dr. Rice. We now know
that when nothing makes a difference, something is fundamentally
wrong; either the work itself or the testing, possibly these and
other things. When nothing makes a difference, it is a warning.
Although his procedure was criticised, it ’’stimulated and
2/
inspired other scientific investigation and experimentation.”
B. Investigations of Arithmetic Abilities .-- As an out-
growth of the studies of Rice, Stone, in 1908, tested 6,000 pupils
3/
in an effort to determine the elements of arithmetic ability.
He found that there is little correlation between ability in the
fundamentals and ability in reasoning and that "supervision does
i/
not seem to be a potent factor in developing arithmetic abilities".
A few years later, showing the same as Stone, but covering a
wider field of children, Courti# found that individuals do not
l/Rice, J. M.. Scientific Management in Education . Hinds, Noble,
and Eldredge, New York, 1912.
2/Monroe, W* S., "Development of Arithmetic as a School Subject",
United States Bureau of Education Bulletin
.
No. 10, 1917, Washington,
p .146
3/Stone, C. W., "Arithmetical Abilities", Teachers College Contribu-
t ions to Education , No. 19, Columbia University, New York, 1908.
4/Howell, H. B., A Foundatio nal Study in the Pedagogy of Arithmetic ,
Macmillan Co., 1914, p. 115
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progress harmoniously in the several abilities of arithmetic and
1/
that accuracy of work is independent of arithmetical training.
Both Stone and Courtis shoved that the arithmetic ability is made up
of specific abilities among which a low correlation exists.
In 1910, Bonser found that native ability is a large factor
i/
in problem-solving. In his study of fourth, fifth and sixth grade
children, he found that some younger children had better mathematical
judgement than some of the older ones.
Educators in England became interested in this question of
arithmetical ability, and as late as 1920, Collar conducted a survey
and found a fairly high correlation between ability to solve problems
and ability to use rules. He found, too, that ability in each of the
fundamental operations was highly correlated with ability in other
operations but less closely correlated with ability in applying rules
3/
and ability in solving problems.
C. Investigations of Transfer .-- Recognizing the existence of
specific abilities as a part of the whole arithmetical ability naturally
led to the question of transfer. In 1910 and 1911, Winch reported
several experiments on the question, "Does improvement in accuracy of
numerical computation transfer to arithmetical reasoning?" His re-
sults showed that improvement in accuracy of arithmetical computation
seems to have produced no improvement in the accuracy of arithmetical
l/Courtis, S. A., "Measurement of Efficiency and Growth in Arithmetic"
,
Elementary School Teacher
. X, October and December, 1909, pp. 58-74,
177-99} XI, December, 1910, May and June, 1911, pp. 171-85, 360-70,
528-39} XII, November, 1911, pp. 127-37.
2/Bonser, F. G.
,
"The Reasoning Ability of Children of the Fourth,
Fifth and Sixth Grades", Teachers College Contributions to Education
.
No. 37, 1910.
3/Collar, D^ J., "A Statistical Survey of Arithmetical Ability
"
British
Journal of Psychology
. XI, Part I, October 1920, pp. 135-58.
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reasoning. He also found a high positive correlation between
i/
numerical computation and arithmetical reasoning. Commenting on
this experiment, Howell says, "We must conclude that the correlation
is a sign of 'togetherness' due to natural or acquired ability in
2/
both functions."
Winch himself, as his first conclusion states, "Much more of
2/
this work needs to be done." He also says that "the results are
too irregular to warrant the conclusion of any definite 'transfer',
but the improvement in reasoning may be due either to release of
mental energy resulting from improved facility in computation, or to
the association established between the two kinds of functions usually
at work together whereby continuance of the one involves greater
4/
readiness for the other."
5/
In hie second experiment. Winch changed his method to give
a better test of transfer and at the conclusion states
"1.) The great improvement in accuracy of arithmetical
computation seems to have produced no improvement whatever in the
accuracy of arithmetical reasoning.
"2.) There exists high positive correlation between the
two functions, numerical computation and arithmetical reasoning.
This high correlation does not appear to involve such a community
of function that improvement in the one operation involves improve-
ment in the other." 6/
l/Winch, W. H., "Accuracy in School Children. Does Improvement in
Numerical Accuracy Transfer?" Journal of Educational Psychology . I,
December 1910, pp. 557*89.
2/Howell, H. B., A. Foundational Study in the Pedagogy of Arithmetic .
Macmillan Company, 1914, p. 138.
3/Winch, W. H., op. cit ., p. 587.
4/lbid., p. 557.
5/Winch, W. H., "Further Work on Numerical Accuracy in School Children.
Does Improvement in Numerical Accuracy Transfer?" Journal of Educa-
tional Psychology
. II, May 1911, pp. 262-71.
6/lbid., p. 270-71.
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The Dartmouth Pedagogical Department also experimented with
transfer. Investigation was carried on dealing with the question
as to whether mathematical reasoning transfers to reasoning in
everyday affairs; or, in other words, whether one's training in
y
mathematic® will function in practical reasoning. High school
pupils were used in the first test, and, in a supplementary test,
Dartmouth students having studied both mathematics and law were used.
The results showed that 63 per cent of the high school pupils most
excellent in mathematical reasoning "are at the foot of the practical
reasoning series Of the number of pupils at the foot of the
mathematical reasoning series, 47 per cent, are conspicuous for their
y
positions at the head of the practical reasoning series.” The
results of the Dartmouth students "were found to be strikingly
parallel to those of the earlier test. Fifty per cent of the best
students in law were conspicuous for their pooi* showing in mathematics;
and 42 per cent of those poorest in law stood at the head of the
2/
series in mathematics." Surely these figures show little evidence
of transfer.
D. Investigations of the Reasoning Process .— Arithmetic
problem-solving has long been a stumbling block, and educators have
r /
tried to get some help by studying the reasoning processes of children.
In 1925, Bradford gave a series of problems, impossible of solution,
to a group of children to determine how many would show critical
thought in discovering that the problems could not be solved and how
1/Heck, W. H., Mental Discipline and Educational Values
,
John Lane Co.,
2/Ibid.
,
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many would try some sort of manipulation. As a result of the
experiment, Bradford concluded that many right answers are obtained
in the classroom, not as the result of critical thought but as the
result of suggestion. However, when the pupils were told that
some problems were impossible of solution and so were required to
be critical, the number of correct answers showed a marked decrease.
This experiment is especially interesting in view of the improve-
ment in critical thinking commonly supposed to result from solving
problems in arithmetic.
Kline and Anderson, in 1926, studied the reasoning processes
of children and found that habit plays an important role in reason-
2/
ing. The general conclusion from an examination of the subjects'
processess of reasoning is stated as follows:
"This investigation tends to weaken the old assumption that
reasoning is entirely independent of habits. The results show that
there is a close relation between habits and reasoning, the former
being necessary in furnishing both the means and the content in
reasoning, the latter /ceasing to function as soon as appropriate
habits are formed." *
An attempt was made in 1929 by Bowman to determine the best
means of motivating thinking on the part of solving arithmetic
problems. The conclusion was reached "that the expectation of greater
success leads the individual to prefer one problem over others. The
inference may be made, then, that there is a tendency for the indivi-
dual to select as his preference that problem, out of a group of
problems, which he knows or thinks he will be more nearly successful
^/Bradford, E. J. G.
,
"Suggestion, Reasoning, and Arithmetic",
Forum of Education , III, February 1925, pp. 3-12.
2/Kline, L. W.
,
and Anderson, P. K., "The Role of Habit in Reasoning",
School Science and Mathematics
. XXVI, February 1926, pp. 156-67.
3/lbid ., p. 167.
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in solving. Within the limitations of this study, we seem to be
justified in drawing the further inference that the expectation of
greater success leads the individual to prefer one problem over others,
and that belief in success causes preference rather than that
y
preference is a cause of successful performance."
Monroe, also in 1929, made an elaborate study of the nature of
pupils’ responses in solving problems. The conclusion was reached
that a large percentage of seventh grade pupils solve problems by
habit rather than by reason. "Many of them appear to perform almost
random calculations upon the numbers given. When they do solve a
problem correctly, the response seems to be determined largely by
habit. If the problem is stated in the terminology with which they
are familiar and if there are no irrelevant data, their response is
likely to be correct. On the other hand, if the problem is ex-
pressed in unfamiliar terminology, or if it is a "new one", relatively
few pupils appear to attempt to reason. They either do not attempt
y
to solve it or else give an incorrect solution."
E. Investigations of Factors Causing Difficulty in Problem-
Solving .-- What then are the difficulties in problem-solving? Why
should this part of the arithmetic program be such a stumbling-block
to children? Stevenson, in 1925, lists six principal causes of
failure in problem-solving, namely, "(1) physical defects, (2) lack
of skill in fundamentals, (4) inability to read, which, of necessity,
affects the ability to read arithmetic problems, (5) lack of general
l/Bowman, H. l7 "The Relation of Reported Preference to Performance
in Problem-Solving," University of Missouri , Bulletin , No. 36, Vol.30,
Education Series, No. 29, Columbia Missouri, 1929, p. 48.
2/Monroe, W. S., "How Pupils Solve Problems in Arithmetic," Bureau of
Educational BLesearch, Bulletin No. 44, University of Illinois, Vol. XXVI,
No. 23, Urbana, Illinois, 1929, p. 19.
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8and technical vocabulary, and (6) lack of proper methods or tech-
y
niques for attacking problems • " He concludes that it is possible
to improve pupils' ability to solve problems and goes on to list
some of the remedial measures which have proven successful —
"I. Training in reading problems, (1) picking out what they
are asked to find, (2) what is given to help answer the
question, (3) and what process, or processes, are to be
used. (4) Estimate answers.
II. Vocabulary training of technical words.
III. Dramatizing measurement of problems.
IV. Variety of problems from life situations.
V. Individual instruction.” 2/
However, anyone who has thought this matter through carefully
could not accept the above suggestions by Stevenson as anything more than
makeshifts. He does not get at the heart of the matter.
In 1927, Hydle and Clapp carried on an elaborate study of
eight elements of difficulty which were assumed to affect the
solution of arithmetic problems, drawing their data from 350,000
solutions of problems. The difficulties studied were (1) objective
setting, (2) size of numbers, (3) unfamiliar objects, (4) arrangement
of problems within a series, (5) nonessential elements, (6) experience
of pupils, (7) the problem form of statement compared with the pro-
ject form of statement, and (8) symbolic terms. "The study indicates
that the thinking of pupils is largely a matter of visualization.
This visualization concerns the conditions in the problem. Specifically,
it has to do with the objects named in the problem, the relationships
existing among these objects, the numerical terms in the problem, etc.
Pupils learn rather slowly to separate the essential elements in a
l/Stevenson, P. R.
,
"Difficulties in Problem Solving", Journal of
Educational Research
.
XI, February 1925, p. 95.
2/lbid .. pp. 102-103
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problem from those that are nonessential and to think in terms of
I
general principles. One dislikes to believe that the thinking of
pupils cannot be developed beyond the level of visualization. This
may be wholly true of some pupils and true to a certain extent of all
pupils in the elementary grades. However, the present study presents
evidence that pupils can think, to a certain extent, in general terms.
If pupils can do this and if it is desirable to have them do it, then
we have a question as to the best kind of problem content with which
1/
to develop such ability.'* It should be noted in passing that
,
Hydle and Clapp's proposal to replace thinking by visualization is
2/
a proposal not supported by psychology.
A general technique for determining the causes of difficulty
in reasoning was described in 1929 by Chase. Marked changes resulted
from three months remedial treatment. As causes of difficulty
in solving verbal problems, he lists the following:
1.
) Insufficient mastery of fundamentals.
2.
) Not applying correct process.
3.
) Improper reasoning habits.
4.
) Faulty reading and weak comprehension.
5.
) Too rapid reading.
6.
) Inadequate arithmetic vocabulary.
7.
) Lack of development and drill in analyzing problems.
8.
) Lack of training in estimating answers.
9.
) Lack of ability to do constructive thinking.
10.
) Lack of capacity to do inductive reasoning.
11.
) Short attention span.
12.
) Lack of initiative and self-confidence.
"It is apparent from this experiment that marked improvement
can be brought ahout by the application of corrective treatment
l/Hydle, L. L. and Clapp, F. L., "Elements of Difficulty in the Inter-
pretation of Concrete Problems in Arithmetic", Bureau of Educational
Research Bulletin , No. 9, University of Wisconsin, Madison, Wisconsin,
1927, p. 83.
2/Betts, G. H., "Distribution and Functions of Mental Imagery", Teachers
College Contributions to Education , No. 26, Columbia University, New York
1909.
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based upon a systematic study and diagnosis of individual difficult
1/
ties."
In 1930, Lenore John observed pupils at work as they solved
problems. "An analysis of the work of sixty subjects revealed
errors of forty types. It was found that, while the number of pupils
who made a particular error did not always decrease from one grade
to the next, the totals for a group of errors and for all errors did
2/
show such decrease."
Believing that certain factors contributed to individual
differences in arithmetical problem-solving ability, Englehart, in
1932, reported a study of the relation of each of the factors of
intelligence, computation ability, and reading ability to problem-
solving ability in grade V. "The inferences may be drawn from this
analysis of the variance in arithmetical problem solving ability
that intelligence and computation ability are important factors in
causing individual differences in problem solving ability......
Reading is likely to have a negligible, or possibly slight negative
i/
effect, on individual differences in problem solving achievement."
Kramer, in 1933, investigated the effects upon problem-
solving of a carefully selected group of factors. A study was made
of the effect on verbal problems of interest, familiarity of
situation, sentence form, style-language details, and vocabulary.
^Chase/ v." E.," "The Diagnosis and Treatment of Some Common
Difficulties in Solving Verbal Problems in Arithmetic", Journal
of Educational Research , XX, December 1929, p. 342.
2/john, Lenore, "Difficulties in Solving Problems in Arithmetic",
Elementary School Journal
, XXXI, November 1930, p. 215.
3/Englehart
,
M. D., "The Relative Contribution of Certain Factors
to Individual Differences in Arithmetical Problem Solving Ability",
Journal of Experimental Education , I, September 1932, p. 26.
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"The difference in success with the uninteresting and the interesting
sections of the test material proved negligible. The children appear
to have succeeded as well with the traditional type of arithmetic
prohlem as they did with carefully selected material employing children’s
i/
interests." Kramer found that vocabulary was the only one of her
five factors that made any appreciable difference. This is mentioned
in the next section.
It is readily seen that the foregoing studies do not entirely
agree on the difficulties in problem-solving, nor do they appear to
get to the heart of the matter. Probably the difficulty is the
assumption that isolated problems of the textbook type need to be
solved at all. Why should they be? What values do they offer?
F. Investigations of Vocabulary.— One of the earliest investi-
gations of vocabulary was that conducted by Chase in 1917. The voca-
bularies of three or four of the newer arithmetic textbooks were tested
for the understanding of them by pupils in grades three, four, and five.
This was supplemented by inquiries to fifty teachers, and Miss Chase
summarizes as follows: "It seems reasonable from all this to conclude
that text-book problems may be a source of real waste in the
teaching of arithmetic. The investigation here recorded has shown,
after a careful study of numerous textbooks
,
that many problems involve
conditions that are quite untrue to life} that many of the words used
were unfamiliar or even quite unknown to the one hundred children
tested} and finally that forty-five experienced teachers from various
l/Kramer, G. A., "The Effect of Certain Factors in the Verbal Arith-
metic Problem Upon Children's Success in the Solution", Johns
Hopkins University Studies in Education , No. 20, Johns Hopkins Press,
Baltimore, Maryland, 1933, p. 88.
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texts which they have used quite unsuited to the capacities of their
pupils. Surely, if we do not believe in transfer of training, we are
not going to ask children to solve those problems whose conditions
are not true to life; for if we give them such problems containing
unfamiliar situations or words, we are going to prevent the very thing
for which we are working, — clear habits of thinking by which to
1/
increase their power to make intelligent use of numbers.
"
In an address delivered at a meeting of the Director's of
Educational Research at Atlantic City, in 1918, Monroe made the
following statement* "Frequently school men are heard to express a
desire for a convenient instrument with which to measure reasoning
ability in arithmetic. This is surprising in view of the work of
Rice and the tests devised by Stone, Courtis, Bonser, Buckingham,
and Starch. It is the judgment of the speaker that the explanation
lies in a rather intuitive feeling that the available reasoning tests are
inadequate which is probably prompted by the fact that we have no
satisfactory analysis of the mental processes involved in arithmetical
2/
reasoning, and of the subject matter of problems." In studying the
subject matter of problems, Monroe examined eight textbooks and was
astounded by the variety of language used. In examining nearly 9,000
problems, only 26 types were common to all texts.
In 1921, Spaulding made an analysis of the content of six third-
grade arithmetics. The purpose of the study was to determine to what
extent certain well-known primary texts approach the standards set by
1/Chase, Sarah, "Waste in Arithmetic", Teachers College Record
.
XVIII,
September 1917, p. 370.
2/Monroe, W. S., "The Derivation of Reasoning Tests in Arithmetic",
School and Society
.
VIII, September 1918, pp. 295-296.
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the Committee on Minimum Essentials, the Committee on Economy of Time
in Education, and numerous individual investigators. Six third-grade
textbooks were chosen and the problems and examples analyzed. Follow-
ing are some of the conclusions which deal with the subject of prob-
lem-solving i —
1. "There is much need for standardization of third-grade
arithmetic texts as to the subject matter of problems presented for
solution.
2. "A study of the subject matter of problems shows an in-
creasing elimination of those which relate to no human activity,
or which can be identified with no activity — and, as a corollary,
an increase in the proportion of worth-while, intelligible problems.
3. "Textbook makers are apparently coming to appreciate the
need for making their problems representative of the fields of
activity in which pupils are likely to be engaged." l/
Osburn studied reading difficulties in arithmetic in 1925
and listed the following causes of misunderstanding:
"1.) Lack of vocabulary.
2.
) Failure to read or see all the elements in the problem.
3.
) Failure to resist the disturbance caused by preconceived
ideas.
4.
) Inability to read between the lines.
5
) Failure to understand fundamental relations, particularly
those of the inverse type.
6.
) Failure to make a quick change of mental set.
7.
) Failure to generalize or transfer meanings.
8.
) Failure to interpret cues correctly.
9.
) Responding to irrelevant elements." 2/
I
A study similar to that made by Chase was carried on by Monroe
3/
and Clark in 1926. Ten textbooks were analyzed for the problem
l/Spaulding, F • T.
,
"An Analysis of the Content of Six Third-Grade
Arithmetics", Journal of Educational Research
.
IV, December 1921,
pp. 422-23.
2/0sburn, W. J., "Reading Difficulties in Arithmetic", Department of
Education
.
Madison
.
Wisconsin. 1925, p. 8.
3/Monroe
,
W. S. and Clark, J. A., "The Teacher's Responsibility for
Devising Learning Exercises in Arithmetic", Bureau of Educational
Research
.
Bulletin
.
No. 31, University of Illinois, Vol. XXIII, No. 41,
Urbana, Illinois, 1926.
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content and the vocabulary used. This investigation adds conclusive
data to that already available concerning the variety of language
used in arithmetic problems.
McClure, in 1926, made a summary of material relating to
difficulties encountered in reading arithmetic problems and listed
four considerations
:
Ml.) The reading process when numerals are encountered is
different from that in ordinary reading.
"2.) The technical vocabulary of arithmetic required specific
instruction aether than the vocabulary drills necessary in the reading
class
•
"3.) In the problem-solving exercises in arithmetic, children
must be given specific training in comprehending relationships of
main ideas.
"4.) The ability to choose processes and to estimate the
reasonableness of results must be improved. ”1/
A further study of vocabulary was reported in 1926 by Olive Gray.
Various lists of special terms were published with which children
should be familiar in order to avoid difficulty in reading problems
2/
in arithmetic.
In 1926, Brooks made an analysis of the technical vocabularies
of five sets of arithmetic textbooks. "All told, there are 117 words
occuring in only one book; 76, in two books; 70, in three books;
2/
56, in four books; and only 110 that occur in all five books."
Brooks clearly indicates that the authors of the five sets of arithmetics
1/McClure, Worth, "Learning to Read Arithmetic Problems", Teachers
Journal and Abstract, I, March 1926, pp. 183-88.
2/ Gray j Olive, "Teaching Pupils to Read Arithmetic and Other Subject
Matter", Elementary School Journal , XXVI, April 1926, pp. 607-18.
3/Brooks, S. S., "A Study of the Technical eind Semi-Technical
Vocabulary of Arithmetic", Educational Research Bulletin
.
Ohio State
University, V, May 26, 1926, p. 222.

differ widely in the choice of technical terms with which they expect
children to become familiar*
Books and magazines read by children were analyzed for arith-
metical terms in 1926 by Partridge. Her analysis revealed a total of
2950 arithmetical situations. The following conclusion was reached:
"Vivid, concrete, personal experiences in and with arithmetical
situations which we have found that the child actually encounters
in reading must be supplied by the teacher of arithmetic in the
1/
arithmetic period."
In contrast to previous studies of vocabulary which were in-
clined to list all the technical words in arithmetic textbooks,
Pressey and Elam, in 1932, attempted to organize the words and
determine those which should appear in a list of essentials. Each
word was judged on its frequency, its importance, and its "social
usefulness". "When the 274 words selected on the basis of frequency,
the 326 on importance, and the 103 on social value were combined, it
was found that only 117 words met all three criteria (and 16 of these
were questioned as to social usefulness). These 117 technical terms
may, then, be regarded as the essential "core" of arithmetic words
2/
without which no child can progress in the subject."
G. Improving Problem-Solving Ability by Vocabulary Training .
—
As a result of the vocabulary studies, educators attempted to improve
children’s ability in problem solving by special training in the
arithmetical vocabulary. One of the earliest reported was that of
l/Partridge, C. M.
,
"Number Needs in Children's Reading Activities",
Elementary School Journal
.
XXVI, January 1926, p. 366.
2/Pressey
,
L. C. and Elam, M. K., "The Fundamental Vocabulary of
Elementary School Arithmetic", Elementary School Journal
, XXXIII 46-50,
September 1932, p. 48*
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Wilson in 1922. Several methods of teaching children to read problem
material were tried in the schools of Cincinnati. Three methods,
having been tried out sufficiently to be evaluated were described;
(1) a plan of questions leading the child to think straight; (2) a
plan of having the children tell stories based on the problem; (3) a
plan of dramatizing the situation. Marked improvement in test scores
were shown as a result of each of the three methods described. As a
part of her conclusions, Miss Wilson says, "The teachers of these
classes say that the various plans have added interest to the solving
y
of arithmetic problems".
y
In commenting on Terry’s 1922 study of reading difficulties,
Buswell and Judd comment as follows : "Very important lessons for the
teacher issue from the analysis which Terry has made. In the first
place, it becomes evident why pupils are often greatly confused in
reading arithmetic problems. In the second place, it becomes equally
evident that pupils must be given much opportunity to cultivate
effective reading habits if they are to escape this confusion. This
means attention on the part of teachers to the vocabulary of arithmetic,
careful explanation of many terms which are now too often taken for
y
granted, and attention to the grouping of numbers."
Osburn and Drennan, in 1931, made a study of the ability of
pupils who have been taught a series of problem cues to solve problems
l/wilson, Estaline, "Improving the Ability to Read Arithmetic Problems",
Elementary School Journal
.
XXII, January 1922, p. 386.
2/Terry, P. W., "How Numerals are Read: An Experimental Study of the
Reading of Isolated Numerals and Numerals in Arithmetic Problems",
Supplementary Educational Monographs
.
No. 18, University of Chicago, 1922*
3/Buswell, G. T. and Judd, C. H., Summary of Educational Investigations
Relating to Arithmetic
.
Monograph No. 27, University of Chicago Press,
June 1925, p. 154-55.
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containing different cues and also to solve problems containing
additional vocabulary difficulties* The results showed a marked
amount of transfer. Those of high intelligence showed more transfer
than those of low intelligence, although all improved. The authors
suggest as a "sound technique" for problem-solving the following:
"Teach a few of the most important problem types thoroughly, and
1/
depend upon transfer for the remainder".
H. Improving Problem-Solving Ability by Problem Analysis .
—
A second method used in an effort to improve problem-solving ability
has been that of problem analysis. In 1922, Newcomb tried to discover
the best method of teaching pupils to solve problems. During a
period of six weeks each problem was to be done on a solution sheet
including a statement of the problem, how to read the problem, the
data required, the processes necessary for a solution, approximate
answer, computed answer, and check. Twenty problems were given to
two seventh grades and two eighth grades, and tests were given before
and after the experiment. "The final results secured through the
experiment classes, when examined from any angle, show appreciable
superiority over the records made by the pupils of the control
2/
classes .
"
Realizing the prevalence of the "Trial and Error" method of
pupils in solving problems, Greene, in 1925, analyzed the factors in
the solution of verbal problems and listed them as follows: (1) Com-
prehension, (2) Analysis and Organization, (3) Recognition of process
l/Osburn, W. J. and Drennan, L. J., "Problem Solving in Arithmetic”,
Educational Research Bulletin
.
Ohio State University, X, March 4, 1931,
p . 128
.
2/Newcomb, R. S., "Teaching Pupils How to Solve Problems in Arithmetic",
Elementary School Journal
. XXIII, November 1922, p. 189.
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involved, (4) Solution, (5) Verification. He accepts the results of
Miss Wilson’s study showing that drill in reading increases reasoning
scores and that drill in fundamentals does not result in a like
increase. The next step, he believes, is to try to determine the
value of drill in selecting and recognizing the process involved and
in the solution of the problem. Problems of two, three, and four
steps were given to a sixth grade group, which was afterwards divided
into a drill group and a control group, and later retested. " In
general this investigation shows that it is better to spend even a
very limited amount of class time in drilling on the selection of the
process necessary to solve a verbal arithmetic problem than to follow
1/
l
the normal classroom procedure, as in the case of the control class."
In 1925, Clark and Vincent experimented with the conventional
method of analysis and a so-called "method of graphic analysis’* on
seventh and eighth grade pupils. They found that many pupils solve
problems without using the conventional methods of analysis and
I
that the graphic method gives superior results. The conventional
method directs pupils to analyze the problem by telling what is given,
what should be found, how the facts should be used, and finally getting
the answer. The graphic analysis is accompanied by a picture of
relationships or dependencies. ”In this study the pupils who
practiced the ’Graphical Analysis Method* improved during practice
2/
more than the group who practiced the Conventional Analysis Method."
l/Greene, Harry A., "Directed Drill in the Comprehension of Verbal
Problems in Arithmetic", Journal of Educational Research
.
XI, January
1925, p. 40.
2/Clark, J. R. and Vincent, E. L., "A Comparison of Two Methods of
Arithmetic Problem Analysis", Mathematics Teacher
.
XVIII, April 1925,
pp. 232-233.
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Lutes carried on an experimental study, in 1926, of various
methods of teaching problem-solving in the sixth grade. She com-
pared three methods, namely, the computation method, the method of
choosing operations, and the method of choosing solutions. Using a
suitable technique of investigation, Lutes arrived at the conclusion
that the emphasis on computational skill produced the greatest gain
in both computation and in seasoning. The final comment of Lutes
is significant. "Improvement in computational accuracy does in-
crease ability to solve verbal problems. Whether it increases ability
to do arithmetical reasoning cannot be stated from the results of this
study. It does improve ability to solve verbal problems, which is the
y
school’s definition of arithmetical reasoning."
The results of a committee investigation of methods of teaching
problem-solving were published in 1926 by Washburne and Osborne. They
stressed the need of much experience in solving problems. The ex-
perimental work centered about a comparison of three methods of teaching
problem-solving: (1) giving the child many practice problems to solve;
(2) training the child to analyze each problem according to a definite
technique which was prescribed; (3) training the child to see the
analogy between the more difficult written problems and simple oral
'
problems of the same type. A detailed description of each method was
given. The three teaching methods used were based on a six weeks train-
ing period; the work of the committee lasted two years. The out-
standing conclusion and the recommendations are stated as follows:
l/Lutes, 0. S., "An Evaluation of Three Techniques for Improving
Ability to Solve Arithmetic Problems", A Study in the Psychology of
Problem-Solving. University of Iowa Monographs in Education
.
First Series
No. 6, Iowa City, 1926, p. 38.
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"Training in the seeing of analogies appears to be equal or slightly
superior to training in formal analysis for the superior half of the
children; analysis appears to be decidedly superior to analogy for
the lower half; but merely giving many problems, without any special
technique of analysis or the seeing of analogies appears to be the
most effective method of all* The general recommendations, then,
growing out of the investigation are as follows : Problems should be
so constructed as to present real situations familiar to the child*
Children should be given many such problems to solve without special
training in any generalized, formal technique of analyzing problems.
Concentration on practice in solving practical problems will yield
y
gratifying results."
Adams published a comparative study of two methods of teaching
problem-solving in 1930* Children of grades three and four were used.
In grade III-A, slight superiority was found in the method involving
the greater amount of analysis, while in other grades the results
y
were indecisive.
In 1931, Hanna reported an experiment to determine which of
three methods of teaching fourth and seventh grade pupils to solve
two-step problems is superior. The conventional-formula method was
found to be distinctly inferior to the dependencies method and the
individual method. The dependencies method was found to be superior
3/
in the fourth grade class.
l/Washburne
,
C . W. and Osborne, Raymond, "Solving Arithmetic Problems",
Elementary School Journal , XXVII, December 1926, p. 304.
2/Adams
,
R. E., A Study of the Comparative Value of Two Methods of
Improving; Problem-Solving Ability in Arithmetic , University of Penn-
sylvania, Philadelphia, 1930.
3/Hanna, Paul R., "Arithmetic Problem Solving", Teachers College Record
.
XXXII, May 1931, pp. 746-47.
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Mitchell reconstructed a set of five difficult reasoning prob-
lems, in 1932, by adding a series of analytical questions to each.
By comparing the scores on the reconstructed problems with previous
scores on the original set, he found marked improvement as a result
of the analytical exercises, and concludes that "detailed analytical
questions on problems seem to aid the pupils in the solution of the
y
problems".
I. Improving Problem-Solving Ability by Individual Drill .
—
Training in vocabulary and in problem analysis seems to have improved
problem-solving ability only slightly. Other methods to result in
more improvement were sought. In 1927, Graham outlined a method of
determining the percentage of improvement in arithmetic reasoning
which would be applicable in any school. His informal method of
i;
measuring improvement in ability to solve problems by the pupils, the
selection of the best of these by the teachers, the standardizing of
the selected problems for given grades, and then, at a later date the
exchanging of problems between pairs of rooms. On trying this
method in a large elementary school, he found a consistent improvement
,
^
of from 5 - 6.5/o in each grade over a two-month interval.
In 1930, Stone conducted an experiment to determine the value
of certain diagnostic and practice tests as a means of improving
ability to reason in arithmetic. "This study affords data for
tentative conclusions regarding the value of the Stone Diagnostic-
l/Mitchell, Claude, "Problem Analysis and Problem Solving in Arith-
metic", Elementary School Journal
. XXXII, February 1932, p. 466.
2/Graham, V. 0., "Arithmetic Reasoning Project and the Measurement of
Improvement", A Co-operative Report of Studies of the Curriculum and
of Supervision, Second Yearbook
.
Chicago Principals • Club
.
1927,
pp. 86-87.
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Practice Tests.
" (1) Comparative gains made by paired equivalent pupils show
that the use of these tests produces greater gains in ability to
reason in arithmetic than does the regular work in arithmetic*
"(2) The evidence shows that the gain in reasoning ability
secured by these tests transfers to reasoning demanded by other
problems of different content, though of similar nature.
"(3) This transfer is greater than the transfer secured by
y
an equivalent amount of regular arithmetic work*"
Rolker, in 1931, gave a test in problem-solving to a group
of children, after which, each child was drilled on his needs, such
as: technical terms, approximation of answers, selection of the
process* Frequent checks were made, and the pupils were retested
y
after fifteen weeks* Gains of about a year-and-a-half were recorded*
J« Improving Problem-Solving Ability by Appealing to the
Imagination * Not being satisfied with previously tried methods,
educators tried to improve the ability to reason by appealing to the
imagination. In 1927, Myers criticised the briefly worded problem
and urged that an appeal be made to the imagination of the child
in the formulation of problems. To illustrate his point, he cited
two problems which were presented to children in the fifth grade.
The first was brief and uninteresting. The second, using the same
figures and involving the same arithmetical processes was worded in
l/stone, C. W.
,
"An Experimental Study in Improving Ability to Reason
in Arithmetic", Twenty-Ninth Yearbook of the National Society for the
Study of Education , Public School Publishing Co., 1930, pp. 589-99.
2/Rolker, Edna, "Arithmetic Problem Solving. The Principal and Super-
vision", Tenth Yearbook , Department of Elementary School Principals of
the N. E* A., X, April 1931, pp. 471-75.
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an interesting manner. He found that 197 of the 513 children solved
the first problem correctly, and that 253 solved the second one
correctly. Myers attributes the difference in results to the more
y
wordy and interesting manner of stating the second problem.
Otis proposed and illustrated a new method of solving certain
types of arithmetic problems in 1928. He proposed and explained a
visual method of attacking certain problems of the type which he
found most difficult among the twenty problems in the Otis Arithmetic
Reasoning Tests. He showed how this visual method may be substituted
for algebraic procedure and then gave a series of twenty problems
2/
which could be solved by this method. This visual method is
practically the same as the graphic method noted by Clark and Vincent.
In a 1929 study, Wheat tried "to determine which type of
problem - the conventional or the imaginative - possesses the greater
merit, and, if any special merit is discoverable, to determine for
2/
what class of pupils such merit is helpful." Little difference was
found between the responses to the conventional type of problems and
responses to the imaginative type.
Mitchell studied the specific type of problem and the general
problem, in 1929, finding little transfer of training. A child may
be able to find the perimeter of a room when given the length and
width, but he cannot tell in words how to find the perimeter of a
l/Myers, G. C., "Imagination in Arithmetic", Journal of Education
.
CV,
June 13, 1927, pp. 662-63.
2/Otis, A. S., "The Visual Method of Solving Arithmetic Problems",
Mathematics Teacher
. XXI, December 1928, pp. 483-89.
3/wheat, H. G., "The Relative Merits of Conventional and Imaginative
Types of Problems in Arithmetic", Teachers College Contributions to
Education, No. 359, Columbia University, New York, 1929, p. 7.
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K. Improving Problem-Solving Ability by Utilizing Life
Situations .— An entirely different approach to problem-solving
has come about as a result of Wilson’s work and studies. In 1911,
the Connorsville Course of Study in Mathemtics was published, which
described in detail Wilson’s original plan of a school-pupil survey
to determine the social-utility of school subject-matter. On the
basis of this survey a course of study for the grades was made which
includes suggestions for useful informational problem-solving
2/ 3/
units. This study was again reported in 1919. In 1921, Wilson
and Wilson, in one chapter of their book "The Motivation of School
4/
Work", outlined several problem-solving units based on material
which is socially useful. In 1925, Wilson reported a study of
concrete situations to be used in motivating arithmetic. From
5,000 teachers throughout the United States, a list of games and
devices and of larger life situations which are useful in the motivation
of arithmetic were collected. These have been classified and pre-
5/
sente d in considerable detail in a sixty page bulletin.
An extension of Wilson's original "Survey of the Social and
Business Usage of Arithmetic", which appeared in 1918, was published
^Mitchell, Claude, "The Specific Type of Problem in Arithmetic versus
the General Type of Problem", Elementary School Journal , XXIX,
April 1929, pp. 594-96.
2/Connorsville Public School, Course of Study in Mathematics for the
Elementary Grades
.
Connorsville, Indiana, September 1911.
3/Wilson, G. M.
,
"A Survey of the Social and Business Usage of Arith-
metic", Teachers College Contributions to Education
.
No. 100, Columbia
University, New York, 1919.
4/Wilson, H. B. and Wilson G. M.
,
The Motivation of School Work
.
Houghton Mifflin Co., 1921.
5/wHson, G. M.
,
"Motivation of Arithmetic", United States Bureau of
Education
.
Bulletin
. 1925, No. 43, Washington, 1926.
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in 1926 which would base a course of study on the needs of social
usage* MIt is assumed that arithmetic in the grades in justifiable
1/
only on the basis of its utility in the common affairs of life".
"The problems of arithmetic used by the public are simple.
The necessary tool materiel could be taught in four years. We
suggest Grades 3,4,5 & 6. During these grades and after, motivated
problems should lead the children out into actual business situations
Much useless material is now in the curriculum in arithmetic. It
should be eliminated. Only such material as will be useful in
everyday life should be included. The problems in arithmetic should
center around business situations because life's problems in
arithmetic do. The community’s arithmetic is sufficient to form the
il
basis of the general work in the elementary schools."
In agreement with Wilson's theory of written problem units
on a real life basis, McMurry, in 1926, published a plea for con-
sidering arithmetic as a social study. He discussed the need of
vitalizing arithmetic through the introduction of problems of real
social significance. McMurry further contends that problems should
not be isolated but should be woven into stories and series of
stories in order to provide interesting and connecting situations
for children. To illustrate how problems could be made socially
significant, McMurry gives the following examples:
"1) Abraham Lincoln was born in 1809 and dies in 1865. How
old was he when he died? Could people now be living who knew
Lincoln?
"2) The first telephone was used in 1875. How many years ago
I/Wilson, G. M., What Arithmetic Shall We Teach ? Houghton Mifflin Co
Boston, 1926, p. 1.
2/lbid, pp. 58-59.
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was that? Do you know anyone who was living then?
"3) Our slaves were set free in 1863. How old would negroes
now have to be who were once slaves in the U. S.? w 1
/
In an article entitled "Mathematics for the Consumer'*, Harap,
2/
in 1927, supports the Briggs theory that "the purpose of education
2/
is to learn to do well those things which we need to do in life".
He shows that consumers are inefficient in performing necessary
mathematical calculations and suggests a secondary curriculum based
upon the actual needs of people.
In a study, published in 1927, Washburne reported a group
experiment carried on in sixteen school systems to answer the question,
"Will children acquire greater ability to apply the fundamental
processes in arithmetic to the solution of verbal problems in the pro-
cesses are introduced through situations within the children's ex-
perience and are applied throughout the period of practice directly
to the solution of problems than if the processes are learned and
practiced without reference to concrete situations and later applied
4/
to the solution of problems?" After analyzing extensive data, the
conclusion was reached that teaching the mechanics of arithmetic
separately and then applying them to the solution of practical prob-
lems does not lead to difficulty in making practical application of
y'McMurry, F. M.
,
"The Question that Arithmetic is Facing and its
Answer", Teachers College Record
. XXVII, June 1926, p. 877.
2/Briggs, T. H.
,
"Objectives of Secondary Education", National Education
Association
. Addresses and Proceedings of the Sixtieth Annual Meeting,
LX, 1922, pp. 1121-24.
3/Harap, Henry, "Mathematics for the Consumer", Educational Review
.
LXXIV, October 1927, p. 167.
4/Washburne, C. W., "Comparison of Two Methods of Teaching Pupils to
Apply the Mechanics of Arithmetic to the Solution of Problems",
Elementary School Journal
. XXVII, June 1927, p. 758.
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the mechanics of arithmetic to the solution of problems. However, the
superiority of this procedure over the other procedure was not very
marked.
In 1928, Washbume and Morphett studied the effect of
familiar and unfamiliar situations in the solution of arithmetic
problems* Mixed problems, some having familiar and others unfamiliar
situations were presented in random order to 441 children in the
5th grade. The computations were matched. While in several cases
the difference between the two types of problems is not large, the
results show a higher percentage of correct solutions for those
y
problems which are based on familiar situations.
After studying the results of the Stone Reasoning Tests,
Connor, in 1934, found that "the best material for use in teaching
problem-solving in arithmetic seems to be problems selected by
pupils themselves from their environment to illustrate the processes
y
they are expected to learn to use in problem-solvingM .
Helen White’s study, reported in 1934, added valuable data
on problems in arithmetic. The following conclusions are significant:
1.
) "A larger percentage of children select the right process
in solving an arithmetic problem when the situation in that problem
is based on the child’s experience."
2.
) "A larger percentage of children achieve the correct
answer to a problem when the situation involved in that problem is
based on the child's experience."
3.
) "A larger percentage of children select the wrong process
in solving an arithmetic problem when the situation involved in
l/Washburne, C. W., and Morphett, M. V., "Unfamiliar Situations as a
Difficulty in Solving Arithmetic Problems", Journal of Educational
Research
.
October 1928, pp. 220-24.
2/Connor, W. L.
,
"What Materials are Most Useful to Children in Learning
to Solve Problems?" Educational Method
.
XIII, April 1934, p. 369.
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solving an arithmetic problem when the situation involved in that
problem is without the experience of the child*
4.) "A larger percentage of children fall to complete a
two-step problem when the situation involved in that problem is not
within the experience of the child*
5.) *’A larger percentage of children fail to attempt the
problem when the situation involved in that problem is not within the
experience of the child." l/
Miss White checked on pupil experiences for familiarity of
situations, instead of relying on teacher judgment.
One of the promising lines of improvement in problem work has
been the development of informational problem-solving units on a moti-
vated basis as in life. Such units as the following have resulted:
2/
Buying a lot and building a house.
2/
Saving and investing money.
4/
Renting an appartment.
5/
The family budget.
6/
Insurance for the family.
z/
Banking
2/
My bank book.
y’white, H. M.
,
"Does Experience in the Situation Involved Affect
the Solving of a Problem?" Education
.
LIV, April 1934, p. 455.
2/Conne rsville Public Schools, Course of Study in Mathematics for the
Elementary Grades
.
Connersville
,
Indiana, September 1911.
3/Wilson, H. B. and Wilson, G. M.
,
0£. cit .
.
pp. 158-82.
4/Cummings, Irene, Putting Arithmetic Prob1em-S olving on a Functional
Basis
.
Unpublished master's thesis, Boston University School of Educa-
tion, 1934.
5/Hennigar, L. L., The Family Budget . Unpublished master's thesis,
Boston University School of Education, 1935.
6/Gallagher, G. B., Insurance
.
An Informational Unit for J* H. S .
Mathematics
.
Unpublished master's thesis . Boston University School of
Education, 1938.
7/Ru83ell, C. A., Banking as the Junior High School Child Should Know
It, Unpublished master's thesis, Boston University School of Education,
1934.
8/Quattlander, Elizabeth, Replacing Systematic Drill with Informational
Units in Second Grade Arithmetic
,
Unpublished master's thesis, Boston
^University School ofgducation, 1935-, — — —. - --4
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Similar units have in recent years been widely suggested in
1/ 2/
reports and courses of study.
L. Need of a Method for Discovering Pupil Interests and
Experiences Judging from the studies already mentioned, pupil
success in solving problems in greatly influenced by their interests
and experiences. If these are to be made the basis for units of
work, what method can the teacher use in discovering the interests
and experiences of her pupils? Does age and environment affect
these? It is the purpose of this thesis to present a method for
discovering the interests and experiences of junior high school
pupils which may be used as a basis for the selecting of informational
problem-solving units*
l/National Education Association, Department of Superintendence,
Fourth Yearbook , Washington, 1926, pp. 173-220.
2/Berkeley, California, Course of Study in Arithmetic
, 1923.
* 0© • r.
:
'
- J -
« * '' f u : • !
‘3 ;:ui;
.
. J *i :J- 8': a •. ..a i .
.
i- r
•>oao« digiri it r.icfc, 0 asr '.;ai -e ,‘irxs 3i ni • .rtiiav o* :
» J* : ; •... .
TABLE 1.
A SUMMARY OF INVESTIGATIONS OF THE FACTORS
AFFECTING THE SOLUTION OF WRITTEN PROBLEMS
Factor Investigated Author Date
Arithmetic Abilities J. M. Rice 1895-1912
C. W. Stone 1908
S. A. Courtis 1909-1911
F. G. Bonser 1910
D. J* Collar 1920
Transfer W. H. Winch 1910-1911
Dartmouth Pedagogical 1911
Dept
.
The Reasoning Process E. J. G. Bradford 1925
L. W. Kline and 1926 j
P. K. Anderson
H. L. Bowman 1929
W. S. Monroe 1929
Difficulties in Problem- P. R. Stevenson 1925
Solving L. L. Hydle and 1927
F. L. Clapp
!
V. E. Chase 1929
L. John 1930 1
M. D 4 Englehart 1932
i
G. A. Kramer 1933
i
Vocabulary S. E . Chase 1917
W. S. Monroe 1918
F. T. Spaulding 1921 »
W. J. Osburn 1925
W. S. Monroe and 1926 |
. J . A . Clark
W. McClure 1926 1
0 . Gray 1926 1
1
S. S. Brooks 1926
C. M. Partridge 1926
L. C. Pressey and 1932
M. K. Elam
1
Vocabulary Training E. Wilson 1922
P. W. Terry 1922 1
W. J . Osburn and 1931
1
L. J. Drennan
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Factor Investigated Author Date
Problem Analysis R. S. Newcomb 1922
H. A. Greene 1925
J. R. Clark and 1925
E. L. Vincent
0. S • Lutes 1926
C* W. Washburne and 1926
R. Osborne
R. E* Adams 1930
P. R. Hanna 1931
C. Mitchell 1932
Individual Drill U. 0. Graham 1927
C. W. Stone 1930
- - -
-----
E. Rolker 1931
, 1 " n
Imagination G. C. Myers 1927
A. S. Otis 1928
!
H. G. Wheat 1929
1 C. Mitchell 1929
Life Situations G. M. Wilson 1911, 1919, 1926
Connorsville Course of 1911
Study
H. B. Wilson and 1921
G. M. Wilson
Berkeley Cal. Course of 1923
Study
F. M. MeMurry 1926
Fourth Yearbook, Dept. 1926
of Supt*
H. Harap 1927
C. W. Washburne 1927
C. W. Washburne and 1928
M. V. Morphett
j
W. L* Connor 1934
H. M. White 1934
I. Cummings 1934
C. A. Russell 1934
i
L. L. Hennigar 1935
E. Quattlander 1935
G. B. Gallagher 1938
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CHAPTER II
THE PROBLEM OF THE THESIS AND ITS METHOD
A. General Statement.-- If informational problem-solving
units in arithmetic are to be based upon the child's interests
and experiences, the teacher must have a way of discovering these.
What method could give better results than to go to the child
himself? The teacher may, in her own mind, have an idea of these
interests and experiences, but she has no authentic basis for her
opinion until she has consulted the child. How can this best be
done? It was thought that a carefully planned questionnaire should
bring forth the information desired. By using leading questions
and giving the child an opportunity to express himself in his own
words, the author felt that the results should be satisfactory.
B. Developing the Questionnaire .— The items of the
questionnaire in its final form came about as a result of several
preliminary forms given to sixth, seventh and eighth grade pupils,
as well as from suggestions offered by these pupils concerning
their interests and experiences. The final form of the question-
naire as it was given to 500 children is shown in Exhibit 1,
page 33.
C. General Plan of Questionnaire .— The questionnaire is
made up of eleven parts, each one planned to bring forth informa-
tion of a different type of interest or experience. The first
part is concerned with bicycles, and by means of definite leading
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EXHIBIT 1 - SHOWING THE FORM OF THE QUESTIONNAIRE AS USED
TO THE GY 3 ANT GIRLS
Tills quesUSSSTre contains tilings In vhioh many of
you are interested. oOne
Questions you may not He able to answer, and you will leave them blank. Plea
answer as many questions as. you can, using as few words as possible, yet making
your answers clear.
Pill in the blank spaces oelovr.
•a : schoc"' -
33,
se
Grade Age Town or City
Girl or Boy ...w
.
REMEMBER To not answer any question unless you know your answer is
correct
Put a check mark 0^) next to
BEGIN
the correct answer to each question.
sure, leave it blank.
I . Bicyc le 3
* v
t
1, Can’ you ride a bicycle? Yes . . No.
2. To you own a bicycle? Ye 3 No
3. Tid you buy it yourself? Ye s No —^ -
a. How did you earn the money?
4. How much did your bicycle cost?
a. rid you pay cash for it? Yes
b. Did' you pay for it in installment s?-
c. Was it given to you as a present?.
5. Have you ever sold a bicycle?
' A. For how much did you sell it?
b. Why did you sell it?_
No
Yes
Ye
'Yes
No
No”
No"
-II . Money
6. To you receive an allowance? • —Ye?
7. How much do you receive each week? ,
a. To you buy your clothes with your allowance?
b. What else is your -allowance spent fo-xV^
No
Yes No
8
.
*9.
To you ever work to earn money? Ye
Check below the ways you earn money
a. Run errands
No
b.
c.
d.
e •
f.
g*
h.
Sell papers or magazines
Work around the home
Take care of children
Shovel snow
Cut Grass
Work at a roadside stand
What other ways
10* To you buy your own clothes with the money that you earn? Yes^
11, Have you an account in a savings tank? . Yew No ,
.a* How do you get the money to put in the bnnk?_ ...
b. That interest do you receive?
c. For what are you saving your money?
lki. To you ever buy groceries for your hore?
a. Do you charge tne cost? Ye^
b. To you pay cash for the groceries?
Yes No
No
Ye; No
„*
j
>e III. Sports
13. Do you know how to nlay baseball? Yes He
14. Do you like to play baseball? Don't know Hew Yes No
15* Do you Kno v ho'j' to play football? Yes Ho
16. Do you like to play fool ball? Don't know how Yes IV
17. Do you Know how to t)lay ice hockey? Ye e Ho
18. Do you like to p ' ay ico hockey? Lc .
.
Ho
19. Do you know how to s vim? Ytie No
20. Do you like to swim? Don't know hew Yes No
21. Do you know to ice skate? Yes No
22. Do you like to ico skate? Don't know how Ye e No
23. Do you know how to olay tennis? 7r ' No
24, Do you like to play tennis? Don't know how Yrv cj No
£5. Do you know how to ride horseback? Yes No
26. Do you like to ride horseback? Don’t know how Yos No
27. Do you know how to plav soc*er? Ye c No
28. Do you like to play soccer? Don't know how Yes No
29. Do you know hew to play basketball? Yes No
30. Do you like to play basketball? Don’t know how Yos No
31. Do you know how to play field hockey? Yos No
32. Do you like to play field hockey? Don ' t know ho . Yes No
33. Do you know how to ski? Yes No
34. Do you like to ski? Don't know how Yes No
35. 7/hat other sports do you like?
IV. Hobbies
36. lo you play a musical instrument? Yea No
.
. a. What instrument?
37, Have you a stamp collection? Yes No
38, Do you collect pictures? Yr s' No
a. Of what?
39. Have you a scrapbook? Yes
A. What do you put in your scrapbook?
40, What other things do you collect?
41. Do you ever draw or paint in your spare time? Yes No
a. What do you like to draw or paint?
42. Do you like to sow? Yes No
a. What have you made?
43.
a.
Do you like to work with tools?
What have you made?
Yos No
44.
a.
Do you like to listen to the radio?
What type of urogram do you like best?
Yos No
45.
46.
Are you a Scout?
To what other organizations do you belong?
Yes No
47. What things do you like best to do in your spare time?
48, What things do you like best to do in. your vacations?
Have you ever been to a boys' or girls' camp? No49 Yes
V. PETS 34®
50.
a*
b®
Is there a dog in
To you have any
What duties?
your homo?
*'\t in caring for it?
Yea
Yes
Nc
No
51, Is there a cat in your home? Yes no
a. To you have any duties in caring for it? Ye Ho
b. Whet duties?
52,
53,
54,
Have you ever emeu racaita?
Have you ever owned guinea pigs?
What other pets have you ha.
Yes
Yes
Nc.
No
55. Have you ever raised any pets? Yes Nc
a. What did you raise?
56. Did you ever sell any pets? Yes Vr
a. What did you sell?
b. For how much did you sell them?
c • Did you make or lose money?
57. What is your favorite pet?
71. i RAVEL
58. The farthest automob lie trio you have ever taken
from
59. The farthe s.t train trip you have ever taken was
:
from Xv
6C. The farthest boat trip yctr bar-- ever taken was:
from to
61. The farthest bus trip you have ever taken was:
from to
62. The farthest airplane trip you have ever taken
from to
was
:
63.
a
What is the farthest place you have been fro»?< where you
» About how many miles away is this'.'
now live? ^
64.
71 I. OCCUPATIONS
Do you live on a farm? Yes Kb.
a • If not, have you ever visited a farm? Yes Ha
65, Have you ever been through a factory? Yes Ho
66. Have you ever been in a large office building? Ye
:
So
67. Have you ever been in a large department store? Y. N3
68. Have you ever been in a bank? Ye No
69. What is the occupation of your father?
70.
VIII. CLOTHING
Are your clothes chosen for you without your help?Yes Nc
71. Do you help choose your clothes? Ye. No
72.
73.
Do you choose your clothes without the help of
Do you go to the store alone to buy your shoes?
an older person?Yes N
Yes
74. Do you ever discuss the prices of your clothing with an older person?Ye
75.
IX. YOUR HOKE
How many rooms are in your home? (Do not count
cellar, or bathrooms)
hallways, closets, attic,
76. Doe b your family own its heme? Yes Z1r"
77® Does your family rent its home? Yes No
a • What is the monthly rent?
78, Is there a bathroom inside your home? Yes No
-
1 Check the ways in which your home is heated
a. soft coal in furnace d. Oil in furnace
b. Hard ooal in furnace """ e. Gas in furnace
e# Gas in furnace h. Wood stoves in rooms
f# Oil stove 3 in rooms i. Coal stove in kitchen
g» Wood stove in kitchen U Coal stove in rooms
k. Any other ways? If so, what?
QP, if your home~is heated by oil, answer the following.
a* What make is the burner?
b# Was it bought for cash or on the installment plan?
c • How much did it cost?
81. Is there an electric or gas refrigerator in your home? Yes No
If so,-
a# What make is it? __
b« Was it bought for cash or on the installment plan?
c# How much did it cost?
X. YOUR RCCM
82# Check the things below which you have done in your room at home.
a. Chosen the wall paper
b. Chosen the color scheme
c# Chosen the furniture
d. Helped paint
e. Chosen the draperies
f# Made furniture
g. Made draperies
h, 7/hat else have you done?
XI. AUTOMOBILES AND INSURANCE
83# Does your family own an automobile? Yes No
a# What kind is it?
b» What was the price when bought?
_______
c# Was it bought new or used?
d# Did they pay cash or was it bought on the installment plan?__
84. Which of the following kinds of insurance are in your family?
a# Life c. Accident.
b# Health r d. Fire
e. Automobile
(REMEMBER IF YOU ARE NOT SURE* LEAVE IT BLANK."}
85. Have you ever used a dial telephone? Yes
•
No
86. Have you ever sent a money order? Yes No
87. Have you ever sent a package by parcel post? Yes No
88. Have you ever used a timetable? Yes No
89. Do you know how to read the electric meter? Yes No
a « Do you read it regularly? Yes No
90. Have you ever ordered anything from a store by telephone? Ye Nb
91. Have you ever ordered anything from a store by a catalog? Yes No"
questions tests the child's experience in riding and owning a
bicycle as well as his knowledge of its cost when new or used
and of cash and installment buying.
Part two deals with money, that received from an allowance
and that which is earned. The child’s experience in buying his
own clothes, and in shopping for groceries is tested in this
part. Experience in having a savings account, a knowledge of
the rate of interest paid, as well as an indication for what the
money is being saved are also covered in part two.
Both interest and experience in the field of sports make
up part three. Many of the more common activities of children
are mentioned in the questionnaire, and the child is given an
opportunity to list additional sports which he enjoys.
The fourth part deals with hobbies. Playing a musical
instrument, collecting stamps, making a scrapbook, drawing and
painting, sewing, and working with tools are hobbies definitely
mentioned in the questionnaire. The child is also given an
opportunity to designate other things he may like to make or
collect. As a further check on the use of leisure time, questions
are included which bring forth information on favorite radio
programs, membership in organizations
,
camping experience, and use
of spare time and vacation time.
Part five covers experience in owning, selling, and caring
for pets. Interest is checked by asking the child to name his
favorite pet.
The extent to which a child has traveled is dealt with in
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part six. Automobile, train, boat, bus, and airplane travel are
all covered. The child is also asked to indicate the farthest
place he has been from where he now lives and the distance in
miles of this place from his home. This latter question tests
his knowledge and appreciation of distance.
The seventh part goes into the field of occupations. The
1
child is asked to designate his experience in living on or visiting
a farm, and in making a tour of a factory, office building, depart-
ment store and bank. To further test a knowledge of occupations,
the child is asked the occupation of his father. This may also
be used as a check on the type of home environment of the child.
Part eight deals with the child's experience in buying
and choosing his own clothing. A question asking whether or not
he ever discusses the price of clothing with an older person
gives a clue to the child's appreciation of values.
Knowledge of one's home is covered in part nine. The monthly
rent, type of fuel used, price of oil burner and iceless refrig-
erator as well as the names of these, all test the child's know-
ledge. As a further check on his home environment, there are
questions asking for the number of rooms in his home, and whether
or not there is a bathroom.
The tenth part is concerned with the experience of the
child in improving the appearance of his room at home, choosing
wall paper, furniture and draperies, painting and making furniture
and draperies are all mentioned. The child is also given an
opportunity to signify other things he may have done.
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The eleventh part covers experience with automobiles, in-
surance, and business helps. Knowledge of the price of new and
second-hand automobiles is tested, also cash and installment
plans of buying. Five types of insurance are mentioned as well
as experience with dial telephones, money orders, parcel post,
time-tables, electric meters, telephone orders, and ordering
from a catalog.
D. To Whom the Questionnaire Was Given .-- The questionnaire
was given to 500 children in grades 6, 7, and 8 of seven towns
and cities of Massachusetts. To eliminate any misunderstanding
in the interpretation of the data, the names of the communities
will not be mentioned in this thesis, but will be referred to as
Town A, B, C, etc.
In Town A the questionnaire was given to 21 sixth grade
pupils, 94 seventh grade pupils, and 74 eighth grade pupils,
making a total of 189. In Town B it was given to 29 seventh grade
pupils and 19 eighth grade pupils, making a total of 48. In
Town C it was given to 28 sixth grade pupils, in Town D to 53
sixth grade pupils, and in Town E to 45 eighth grade pupils. In
Town F it was given to 31 sixth grade pupils, 25 seventh grade
pupils, and 24 eighth grade pupils, making a total of 80 j and in
Town G it was given to 20 sixth grade pupils, 9 seventh grade
pupils, and 28 eighth grade pupils, making a total of 57.
E. Types of Homes Represented by Subjects .— Towns A, B,
C, and D are mill towns. Many of the children come from homes of
very limited means where the incomes are dependent upon mill wages.
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Town E ia a business and residential town, although the group of
children used in this study were from the foreign section of the
city, coming from homes of rather limited incomes. Town F is a
fishing village which also has a few farms and cranberry bogs.
Town G is a farming and residential town where the homes have
either many advantages or very limited advantages, there being no
middle class. Thus we see that the subjects used in this study
are from a variety of types of homes, yet represent the average
American home.
After having given the test and collected the data, the
next step was to organize and summarize the data gathered.
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TABLE 2
TO WHOM THE QUESTIONNAIRE WAS GIVEN
Town
i
Grade Boys Girls Total
A 6 8 13 21
7 50 44 94
8 42 32 74
189
B 7 18 11 29
8 9 10 19
48
C 6 15 13 28 28
D 6 23 30 53 53
E 8 28 17 45 45
F 6 20 11 31
7 11 14 25
8 14 10 24
80
G 6 10 10 20
7 3 6 9
8 13 15 28
57
500
'VI
CHAPTER III
THE DATA AND ITS INTERPRETATION
A. Method of Statistical Treatment *-- Due to the make-up of
the questionnaire, several different methods of handling the data
were necessary. Some questions were answered by "yes" or "no", others
called for checking certain items, while others gave the child the
opportunity to express himself in his own words. For each of these
types a different method of statistical treatment was necessary.
The eleven sections of the questionnaire were handled individually,
each response being recorded on a summary table separated as to
towns, grades, boys and girls. The data of the grade totals was
then changed to percents and recorded first on a single graph com-
paring all three grades, then in descending bar graphs for each grade.
Additional detailed information which could not be put on the graphs
was recorded on tables. The preceding procedure was followed for each
part of the questionnaire. Individual towns were not graphed since
the study was concerned mainly with grade totals. Finally, the
separate graphs were combined into summary graphs of descending bars
for each grade.
B. The Significant Standard .— Since the purpose of this thesis
is to discover a method of finding pupils’ interests and experiences
as a basis for informational problem-solving units in arithmetic,
it might be well asked what percent of the class should have an
interest or have experienced a certain situation before it should
be used as a basis for a problem unit. The author presents no
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definite answer to this question but rather suggest that more study
is needed on this point. Three different standards have been used
in this study, one at 50$, another at 65$ and a third at 75$. At
best they merely serve as a guide and not any one should be taken as
the author's recommendation. It might even be argued that a situation
in which a grade has had practically no experience, yet is closely
associated with adult life should be used in a problem unit.
C. Data on Bicycles ."” Table 3 gives in detail all the infor-
mation on bicycles received through the questionnaire. From this
table additional graphs and tables were made thus placing the data
in more usable form.
Graph 1 compares the knowledge and experience with bicycles of
the pupils in grades 6, 7 and 8. In three cases the percents advance
each year, apparently showing an increase in experience with the in-
crease in years. In grade 6, 81% were able to ride a bicycle, in
grade 7, 85$, and in grade 8, 86$. In grade 6, 3$ paid for their
bicycles in installments, in grade 7, 7$, and in grade 8, 8$. In
grade 6, 3$ had sold a bicycle, 8$ in grade 7, and 11$ in grade 8.
The experience of paying for one's own bicycle showed an increase
from 8$ in grade 6 to 14$ in grades 7 and 8. The three remaining
experiences checked showed no such increase. 37$ of grade 6 own a
bicycle, 50$ of grade 7 and 44$ of grade 8. This decrease is also
apparent when 24$ of grade 6 received bicycles as gifts, 27$ of grade
7, and 20$ of grade 8. Again, 24$ of grade 6 paid for their bicycles
in cash, 29$ of grade 7, and 28$ of grade 8. Other factors than
chronological age and development apparently influenced the above items
.,
.
»
*
,
.
. 3
'
-
-
*
*v '
42 *
and caused the decrease in percent with increasing grade.
Graph 2 is a descending bar graph showing the knowledge and
experience of pupils in grade 6 with bicycles. The standards of 75^,
65/C, and 50^ are marked, and it is readily seen that the fact that
83% of the pupils tested in the sixth grades were able to ride bicycles
is the only experience measuring up to any one of the three standards.
Graph 3 is also a descending bar graph showing the knowledge
and experience of pupils in grade 7 with bicycles* Two items in this
graph reach a standard. Here, 85/C are able to ride bicycles, and
50/C own a bicycle.
Graph 4, a descending bar graph, shows the knowledge and ex-
perience of pupils in grade 8 with bicycles. Again, only one item
reaches the standard, 87/C of the pupils being able to ride a bicycle.
Tables 4, 5, 6 and 7 give additional information on the
experience of pupils in buying and selling bicycles. A study of these
tables should assist the teacher in making her approach to an infor-
mational problem-solving unit based on bicycles.
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TABLE. 3 - SHOWING THE KNOWLEDGE AND EXPERIENCE OF PUPILS
WITH BICYCLES
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GRAPH I - SHOWING THE PERCENTAGE OF PUPILS
IN GRADES t,7aod6 HAVING A KNOWLEDGE OF
AND EXPERIENCE WITH BICYCLES.
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GRAPH >3 ' SHOWING THE KNOWLEDGE OF AND EX PE R -
IENCE WITH BICYCLES OF PUPILS IN
GRADE 7 WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC
AS A fSASIS FOR AN INFORMATIONAL
PROBLEM-SOLVING UNIT IN ARITHMETIC.
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GRAPH 4 - SHOWING THE. KNOWLEDGE OF AND EXPER-
IENCE WITH BICYCLES OF PUPILS IN
GRADE S-WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC
AS A BASIS FOR AN INFORMATION A L
TROBLEM- SOLVING UNIT in arithmetic
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TABLE 4 - SHOWING THE COST OF PUPILS * BICYCLES
Cost of
bicycle
Grade
6
Percent Grade
7
Percent Grade
8
Percent Total Percent
$45 - $49 1 .5 1 .2
40-44 1 .7 1 .6 1 .5 1 .2
35 - 39 4 3.0 4 3.0 8 4.0 16 3.0
30 - 34 1 .7 11 7.0 15 8.0 27 5.0
25 - 29 6 4.0 15 10.0 15 8.0 36 7.0
20 - 24 7 5.0 5 3.0 11 6.0 23 5.0
15 - 19 4 3.0 3 2.0 2 1.0 9 2.0
10 - 14 8 5.0 9 6.0 6 3.0 23 5.0
5-9 4 3.0 4 3.0 2 1.0 10 2.0
0-4 2 1.0 1 •6 7 4.0 10 2.0
No response 19 12.0 25 15.0 16 8.0 60 12.0
Totals 56 37.0 78 50.0 84 44.0 218 44.0
Total pupils
in study 153 157 190 500
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TABLE 5 - SHOWING THE PRICE AT WHICH PUPILS'
BICYCLES WERE SOLD
Selling price
of bicycle
Grade
6
Percent Grade
7
Percent Grade
8
Percent Total Percent
$15 -$19
10 - 14 1 .7 2 1.0 3 .6
5-9 1 .7 2 1.0 9 5.0 12 2.0
0-4 2 1.0 6 4.0 9 5.0 17 3.0
No response 1 .7 1 .6 3 2.0 5 1.0
Total 5 3.0 12 8.0 21 11.0 38 8.0
Total pupils
in study
153 157 190 500
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D. Data on Money*— Table 8 gives a summary of all the res-
ponses on the question of money*
Graph 5 compares the three grades in certain knowledge and ex-
periences with money. In only three of the nine items, however, do
the percents increase each year* In grade 6, .6$ knew the rate of
interest they receive at the savings bank, 4$ in grade 7, and 16$ in
grade 8. 55$ of the pupils in grade 6 pay cash for groceries, 58$ in
grade 7 and 67$ in grade 8* In grade 6, 65$ go to the store to shop
for groceries, 66$ in grade 7, and 78$ in grade 8. The other items do
not show this gradual increase for each grade. 49$ of the pupils in
grade 6 receive an allowance, 53$ in grade 7, and only 47$ in grade 8.
On the question of buying clothes with one's allowance, the percents
decrease from 14$ in grade 6, to 8$ in grade 7 and 7$ in grade 8. 83$
of the sixth grade pupils work to earn money, while in grade 7 and 8,
83$ work to earn money. In grade 6, 29$ buy their own clothes with the
money earned, 24$ in grade 7, and 36$ in grade 8. Again, on the item
of having a savings account the percents vary from 50$ in grade 6, to
43$ in grade 7 and 53$ in grade 8. Another variation is seen in the
experience of charging the cost of groceries at the store. 27$ of the
sixth grade pupils have had this experience, 23$ of the seventh grade,
and 31$ of the eighth grade*
Graph 6 is a descending bar graph showing the knowledge and
experience with money of pupils in grade six with the three different
standards. Of the nine items in the questionnaire, four of them measure
up to a standard. 83$ work to earn money, 65$ go to the store to shop
for groceries, 55$ pay cash for groceries, and 50$ have a savings
account.
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Graph 7 shows the money knowledge and experience of the seventh
grade arranged in a descending bar graph with the three standards.
As in the sixth grade, only four items reach a standard, though oddly
enough they are not the same four items. 85$ of the pupils of this
grade work to earn money, 66$ go to the store to shop for groceries,
58$ pay cash for groceries, and 53$ receive an allowance.
Graph 8, with its descending bars, shows the money knowledge and
experience of the eighth grade. Again, only four items reach a standard
but in this case happen to be the same items as the sixth grade, though
with different percents* 85$ work to earn money, 78$ go to the store to
shop for groceries, 67$ pay cash for groceries, and 53$ have a savings
account
.
Tables 9, 10, 11, 12 and 13 give more detailed information
concerning the items in the graphs.
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TABLE 9 - SHOWING THE AMOUNT OF MONEY PUPILS
RECEIVE AS WEEKLY ALLOWANCE
Allowance
Received
Orade
6
Percent Grade
7
Percent Grade
8
Percent Total Percent
$3.50-$3.74 1 .6 1 .2
3.25- 3.49
3.00- 3.24 1 .5 1 .2
2.75- 2.99
2.50- 2.74 1 .6
2.22- 2.49
2.00- 2.24 1 .6 1 .5 2 .4
1.75- 1.99
1.50- 1.74 1 • 6 3 2.0 4 .8
1.25- 1.49 2 1.0 1 .5 3 .6
1.00- 1.24 4 3.0 4 3.0 4 2.0 12 2.0
.75- .99 4 2.0 4 .8
. U10 1 . -3 14 9.0 11 7.0 30 16.0 55 11.0
.25- .49 22 14.0 27 17.0 42 22.0 91 18.0
.
1O 29 19.0 15 10.0 18 9.0 62 12.0
No response 3 2.0 4 3.0 1 .5 8 2.0
Total 74 49.0 65 41.0 105 55.0 244 49.0
Total pupils
l in s tudy 153 157 190
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E. Data on Spcrts Tables 14 and 15 are summary tables on the
subject of sports. Table 14 deals with the sports which the pupils
know how to play while table 15 is concerned with the sports which they
like to play. The graphs which follow simplify the data of these tables.
Graph 9compares grades 6,7 and 8 in the sports which they know
how to play. It will be seen, as in preceding graphs of this type, that
the percents do not show a gradual increase from year to year. Of the
eleven sports checked by the questionnaire, only two show an increase
for each grade in the percent of pupils knowing how to participate.
48$ of the pupils of grade 6 reported that they knew how to play ice
hockey, 52$ in grade seven, and 54$ in grade 8. This gradual increase
in percent is also seen in the basketball item. Grade 6 reports that
37$ know how to play the game, grade 7, 46$, and grade 8, 47$. The
remaining nine sports show an irregularity in the percent of pupils
in each grade who know how to play. 93$ of the sixth grade pupils know
how to play baseball, 94$ of the seventh grade, and 92$ of the eighth
grade. This is a fairly steady showing for these three grades. In
football, however, 63$ of grade 6 know how to play, 73$ of grade 7, and
only 64$ of grade 8. Again, in swimming the percents are unsteady with
80$ of the sixth grade knowing how to swim, 87$ of the seventh grade,
and 82$ of the eighth grade. 71$ in grade 6 know how to ice skate,
78$ in grade 7, and 77$ in grade 8. 44$ of the sixth and seventh grade
pupils know how to play tennis while the percent increases to 52 for
grade 8. 54$ of the sixth grade pupils report they know how to ride
horseback, 50$ of the seventh grade, and 51$ of the eighth grade.
Concerning soccer, 59$ of grade 6 know how to play, 68$ of grade 7 and
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66$ of grade 8* Field hockey shows a decided increase in percent for
the eighth grade with 14$ of the sixth grade knowing how to play, 13$
of the seventh grade, and 30$ of the eighth grade. This is probably
due to the introduction of this game into the physical education
program of the eighth grade. In grade 6, 64$ of the pupils know how
to ski, in grade 7, 67$, and in grade 8, 59$.
The descending bar graph 10, shows the sports which the sixth
grade pupils know how to play. The three standards are given and it
is seen that seven of the eleven sports reach a standard. 93$ know how
to play baseball, 80$ know how to swim, 71$ know how to ice skate, 64$
know how to ski, 63$ know how to play football, 59$ know how to play
soccer, and 54$ know how to ride horseback.
Graph 11, in descending bars, shows the sports which the pupils
of grade 7 know how to play. Eight of the eleven reach a standard,
which is one sport more than in grade 6. 94$ know how to play baseball,
87$ know how to swim, 78$ know how to ice skate, 73$ know how to play
football, 78$ know how to play soccer, 77$ know how to ski, 52$ know how
to play ice hockey, and 50$ know how to ride horseback.
Graph 12 shows the sports which the pupils of grade 8 know how to
play. Her6, nine of the elven games reach at least one of the three
standards. 92$ know how to play baseball, 82$ swim, 77$ ice skate, 66$
play soccer, 64$ play football, 59$ ski, 54$ play ice hockey, 52$ play
tennis, and 51$ ride horseback.
Graph 13 compares the three grades in the sports which they like
to play. A comparison of this graph with graph 9 showing the sports pupils
know how to play is interesting. They are by no means identical showing
that pupils do not always like a game just because they know how to play
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it. This interest factor is an important one for the teacher. In
graph 13 only two games show an increase for each grade, and but one
of these two is the same as in graph 9* Soccer shows a gradual increase
from 56$ of the sixth grade enjoying the game to 57$ of the seventh
and 59$ of the eighth. Basketball, the one game which shows a yearly
increase in both graphs 9 and 13, is enjoyed by 25% of the sixth grade,
40%, of the seventh grade, and 56$ of the eighth grade* This increase
is the eighth grade is probably due to the playing of this game during
the physical education period. Field hockey is enjoyed by 16$ of grade 6,
10% of grade 7, and 7. 5% of grade 8* Comparing this 7. 5% in the eighth
grade with the 30$ on graph 9, it would seem to indicate that as the
percent of pupils knowing how to play a geme increases, it does not
necessarily follow that there will be an increase in the percent of
those who enjoy the game. The percent of those who like to play
baseball remains much the same for the three grades with 84$ in grade
6, 82$ in grade 7, and 83$ in grade 8. This is also true of those who
like to play ice hockey with 46$ in grade 6, 48$ in grade 7, and 47$ in
grade 8. Of football, grade 6 reports that 63$ like to play, grade 7,
64$, and grade 8, 57$. Comparing the percents on swimming, ice skating
and skiing with those of graph 9, it is probably correct to conclude
that the pupils who know how to participate in these sports also enjoy
them. 82$ of grade 6 like to swim, 85$ of grade 7, and 82$ of grade 8.
In grade 6, 71$ like to ice skate, in grade 7, 77$, and in grade 8, 75$.
62$ of the pupils of grade 6 like to ski, 63$ of grade 7, and 56$ of
grade 8. This latter decrease from the percent of grade 7 is due to a
lack of knowledge as is shown in graph 9. Tennis is enjoyed by 44$ of
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the pupils of gr&de 6, 38$ of grade 7, and 47$ of grade 8. Horseback
riding is enjoyed by 54$ of the sixth grade, 57$ of the seventh, and
48$ of the eighth. In comparing the percents for tennis end horseback
riding with those on graph 9, it would appear that a knowledge of these
two sports does not necessarily make for enjoyment in participation.
Graph 14 shows the sports in which the pupils of grade 6 like to
participate. Seven of the eleven sports mentioned reach at least one
of the three standards chosen. 84$ like to play baseball, 82$ like to
swim, 71$ like to ice skate, 63$ like to play football, 62$ like to ski,
56$ like to play soccer, end 54$ like to ride horseback.
Graph 15 shows in descending bars the sports which the pupils of
grade 7 like to play. The same seven as in grade 6 reach a standard,
though with different percents. 87$ like to swim, 82$ like to play
baseball, 77$ like to ice skate, 64$ like to play football, 63$ like to
ski, and 57$ like to ride horseback and to play soccer.
The descending graph 16 shews the spoi'ts in which the pupils of
grade eight like to participate. Seven sports again reach a standard.
Five are the same as in grades 6 and 7, but horseback riding drops
below the standard in this graph while basketball reaches it. 83$
like to play baseball, 82$ like to swim, 75$ like to ice skate, 59$ like
to play soccer, 57$ like to play football, and 56$ like to play both
basketball and to ski.
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TABLE 15 -SHOWING THE SPORTS WHICH PUPILS LIKE TO PLAY
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GRAPH P SHOWING THE PERCENTAGE OF PUPILS IN
GRAPES WHO KNOW HOW TO
'PARTICIPATE IN CERTAIN SPORTS.
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GRAPH 10- -SHOWING THE SPORTS WHICH PUPILS KNOW
MOW TO PLAY IN GRADE (o WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS "TOPIC /\S A
TSAS\S FOR AN INFORMATIONAL PROBLEM
-
SOLVING UNIT IN ARITHMETIC.
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GRAPH IP SHOVING THE SPORTS WHICH PUPILS
KNOW How to play in GRADE 7 WITH three
different standards for choosing this topic
AS A BASIS FOR AN IN FORMATION A L problem-
solving unit in ARITHMETIC.
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GRAPH \X~ SHOWING THE -SPORTS WHICH PUPILS
KMOW HOW TO PLAT IN GRATE 8 WITH THREE
TirfERENT stantaptds FOR choosing this topic
AS A BASIS FOR AN INFOPMAT I ON A L PROBLEM-
SOLVING UNIT \N ARITHMETIC.
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GRAPH 13- SHOWING THE. PERCENTAGE OF PUPILS> IN
GRADES L.lcx^S WHO LIKE TO PARTICIPATE
IN CERTAIN SPORTS.
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GRAPH N- SHOWING TH ET SPORTS IN WHICH 'PUPILS
OF GRATE (o LIKE TO PARTICIPATE WITH THREE.
tatferent stanTapts Top choosing tips topic
AS A TASIS TO'R AN INFGP MATIONAL PRopLEM-
Solving unit in arithmetic.
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GRAPH 15"- SHOWING THE SPOPTS IN WH ICH '“PUPI LS
OF GRADE R LIKE TO 'PARTICIPATE WITH THREE
TATfERTNT STANDARDS TOR CHOOSING TIPS “TOPIC
AS, A T3ASIS “FOP AN INFOP MAP 10 N A L “PRO 13LEM
-
^0\_V!NG UNIT IN ARITHMETIC.
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F. Data on Hobbies.-- Table 16 gives a summary of all the data
on hobbies secured from the questionnaire.
Graph 17 simplifies part of the data on table 16 in comparing
grades 6, 7 and 8 in certain bobby experiences. Four of the twelve items
show a gradual increase in percents for each grade. In grade 6, 38$
play a musical instrument, 42$ in grade 7, and 46/C in grade 8* 46$
collect pictures in grade 6, 49$ in grade 7, and 50/C in grade 8. Other
things than pictures are collected by 30$ of the sixth grade, by
39$ of the seventh grade, and by 41$ of the eighth grade. Another
increase for each grade is seen in the percent of pupils who have
scrapbooks. In the sixth grade, 44$ have scrapbooks, while 47$ have
them in the seventh grade and 50$ in the eighth grade. Listening to the
radio is enjoyed by nearly all the children, with 94$ in grade 6 and 7,
and 97/C in the eighth grade. A steady decrease for each grade is found in
the percent of pupils who like to draw or paint in their spare time and
who like to sew. 78$ like to draw or paint in the sixth grade, but the
'
percent drops to 72 for grade 7 and 66 for grade 8. In grade 6, 48$
like to sew, while in grade 7 the percent drops to 40 and in grade 8
it decreases again to 36. The five remaining items show varying percents
for each grade. 33$ of grade 6 have a stamp collection, 31/C of grade 7,
and 41$ of grade 8. In the sixth grade, 58$ like to work with tools,
63$ in grade 7, and 56$ in grade 8. 36$ of the pupils in the sixth
grade are scouts, 23$ of the seventh grade, and 31$ of the eighth grade.
25$ of the sixth grade belong to other organizations, 20$ of the
seventh grade, and 42$ of the eighth grade. The experience of camping
has been had by 34$ of grade 6, 33$ of grade 7 and 36$ of grqde 8.
..
*
'
.
.
.
Graph 18, a descending bar graph, shows the hobby experiences of pupils
in gr§de 6 with the three standards* Only three of the twelve exper-
iences checked reach a standard. 94$ like to listen to the radio, 78$
draw or paint in their spare time, and 60$ like to work with tools*
The hobby experiences of the seventh grade are shown in graph
19* As in the sixth grade only, three reach a standard, and they are
the same three. In this grade, 94$ like to listen to the radio, 72$
draw or paint in their spare time, and 63$ like to work with tools*
In grade 20, five hobby experiences of the eighth grade reach a
standard* 97$ like to listen to the radio, 66$ draw or paint in their
spare time, 56$ like to work with tools, 50$ have a scrapbook, and the
same percent collect pictures.
Tables 17 through 27 contain detailed information on hobby ex-
periences which should be useful to the teacher in planning an approach
to an informational problem-solving unit using this topic.
._
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SHOWING THE INTEREST AND EXPERIENCE OF PUPILS
WITH HOBBIES.
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TABLE. \<o SHOWING THE INTEREST AND EXPERIENCE OF PUPILS
WITH HOBBIES
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GRAPH 17- SHOEING THE. PERCENTAGE. OF PUPILS IN
GPADES ^ 7 cxk,a & WHO HAVE HAT CERTAIN
HOBBY EXPERIENCES.
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GRAPH 18 - SHOWING THE HOBBY EXPERIENCES OF
PUPILS IN GRADE 0 WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC AS A
BASIS TOR AN INFORMATIONAL "PROBLEM-SOLVING
UNIT IN ARITHMETIC.
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GRAPH l°l- -SHOWING THE HOBBY EXPERIENCE OF PUPILS
IN GRATAE 7 WITH THREE DIFFERENT STANDARDS
FOR CHOOSING THIS TOPIC AS A BASIS FOR AN
IN FORMATIONAL PRGBLE M - SOLVl N G UNIT IN
arithmetic.
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G. Data on Pets*— Table 28 is a summary table of all the data on
pets secured through the questionnaire* It has been simplified in the
tables and graphs which follow*
Graph 21 shows the percentage of pupils in the three grades having
an interest in or experience with pets. None of the items show an in-
crease for each grade. 48/C of the pupils in grades 6 and 7 have a dog
at home, while in grade 8, 41$ have dogs. Caring for the dog is a duty
of 25$ of the sixth grade, 32$ of the seventh grade and 29$ of the
eithth grade. Comparing these figures with those who have dogs, it is
seen that only about half of those having dogs have any duties in caring
for them. The same is true of cats with 61$ of the sixth grade having
cats at home, 55$ of the seventh grade and 57$ of the eighth grade.
However, only 37$ of the sixth grade have duties in caring for the cat,
32$ of the seventh grade, and 33$ of the eighth ghade* Rabbits appear
to be a pet with which pupils of these grades have had experience. In
grade 6, 49$ have owned rabbits, in grade 7, 57$, and in grade 8, 46 $•
14$ of grade 6 have owned guinea pigs, and 10$ of grades 7 and 8* Raising
pets has been experiences by 67$ of the sixth grade, 55$ of the seventh
grade, and 50$ of the eighth grade* Selling pets has been experienced by
only a few, 18$ in grade 6, 15$ in grade 7, and 23$ in grade 8*
Graph 22 shows on a descending scale the experiences with pets of
pupils in grade 6* Only two reach a standard, 67$ having raised pets and
61$ having a cat at home •
Three experiences with pets reach a standard in the seventh grade
as is shown in graph 23. 57$ have owned rabbits, 53$ have a cat at home,
and the same percent have raised pets*
.. K
-
.
.
«
,
.
*
In graph 24 is shown the experiences with pets of pupils in the
eighth grade. Two reach a standard, 57^ having a cat at home and
50% having raised pets.
Tables 29 through 35 give detailed information on pets. These
tables simplify and put in more usable form the information found
in t able 28.
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TABLE 28- SHOWING THE INTEREST AND EXPERIENCE OF PUPIL'S
WITH PETS.
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H. Data on Travel.— Table 36 is a summary table of all the
data on travel secured through the questionnaire. The graphs and tables
which follow put the data in more usable form.
In graph 25 is shown the farthest places pupils in the three
grades have ever been from where they now live. The percent of no
response answers, 35/S in grade 6, 1Q% in grade 7, and 19/S in grade 8,
shows how meager has been the experience in travel, as does the percent
who say the farthest they have been is to another town or city in
Massachusetts. It seems unnecessary to comment on each item in the
graph. Obviously, the children used in this study have had practically
no experience in traveling.
Graphs 26, 27 and 28 show in even greater detail how little these
children have traveled. None of the items listed reach any standard.
Graph 29 gives evidence of the same lack of experience in travel.
The fact that 58^ of the sixth grade, 51%> of the seventh and 42^ of
the eighth grade gave no response to the question of the greatest number
of miles they have ever been from where they now live probably indicates
that they have not traveled far, and perhaps that they have little idea
of distance. From those who did respond to the question, the data collect-
ed gives further evidence that the pupils in the study have had very little
traveling experience.
Graphs 30, 31 and 32, with the three standards indicated, show that
the only response reaching a standard is, is the sixth and seventh grades,
a "no response" answer. Graphs 25 through 32, taken as a whole, would
indicate that the t epic of travel is not one to be used as a basis for a
problem unit if any one of the three standards is used.
., j.
'
117 *
Tables 37 through 41 give in detail additional information
secured on this topic by means of the questionnaire*
Although the preceding data shows little experience in travel,
and interpreted statistically would lead to the conclusion that a problem-
solving unit in arithmetic should not be based on this topic, this con-
clusion might well be questionned on the basis of social-utility . People
must travel, and to do so intelligently need to have a knowledge of the
various methods of transportation and their relative costs* Even ex-
perience seems not to have taught some of the high cost of automobile
travel, for instance, when it is used by only one person*
This point of view as well as others connected with various forms
of travel can be brought to the child through problem-units* Probably
in this case
,
the viewpoint of travel as a common adult activity rather
than as an experience had by not many children should be the correct
one for the teacher to take, and so result in the decision that an
informational problem-solving unit based on this topic will prove both
interesting end valuable to the pupils
.
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TABLE 31- SHOWING THE EXTENT TO WHICH PUPILS HAVE TRAVELED.
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GRAPH 75~ ^HOVOIMG IN "PERCENTS THE FARTHEST PLACES "PUPILS IN QRATES HAVE EVER
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GRAPH XL- SHOWING THE. FARTHEST PLACE PUPIL'S |N
GRADF L HAVE BEEN FROM WHERE THEY NOW
L.HT WITH THREE DIFFERENT STANDARDS FOR
CHOOSING THIS TOT3 1C AS A BASIS, TOR. AN
INFORMATIONAL TROBLEM- SOLVING UNIT IN ARITHMETIC
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GRAPH 27 - -SHOWING THE FARTHEST PLACE POPILS
IN GRADE 7 HAVE BEEN FROM WHERE: THEY NOW
LIVE WITH THREE DIFFERENT STANDARDS FOR
CHOOSING THIS TOPIC AS A BASIS TOP AN
INFORMATIONAL "PROBLEM- SOLVING UNIT IN AR.ITHMETK
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GRAPH 26 - SHOWING THE FARTHEST PLACE PUPILS
IN GRADE & HAVE BEEN FROM WHERE THEY NOV
LIVE WITH THREE DIFFERENT STANDARDS TOR
CHOOSING THIS TOPIC AS A BASIS TOR AN INFORMATIONAL
PROBLEM- SOLVING UNI T IN ARITHMETIC.
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GRAPH 21' SHOWING THE GREATE ST NUMBER OF
MILES PUPILS OF GLADES 0,7, andtfi HAVE
BEEN from WHERE THEY HOW live.
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GRAPH 30 - SHOWING THE GREATEST NUMBER OP MILES
pupil's in grade L Have ever been from
WHERE THEY Now UVE WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC ASA
BAs>is FOR AN INFORMATIONAL PROBLEM- SOLVING UNIT
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GRAPH 31 ~ SHOWING THE GREATEST NUMBER Of Klll-LS
PUPILS IN GRADE 7 HAVE EVER BEEN FROM
WHERE THE\ NOW LIVE WITH THREE DIFFERENT!
standards for cboosjng this, topic as a
Basis for AN INFORMATIONAL TROBLEFP SOLVING
UNIT IN ARITHMETIC.
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GRAPH 32 - SHOWING THET GREATEST NUMBER OF MILES
PUPILS |N GRADE <S HAVE EVER BETEN FROM
Y/HERF THEX NOW UVE WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC AS A
BASIS FOR AN INFORMATIONAL PROBLEM- SOLVING
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I. Data on Occupations Table 42 gives in summary form all the
data on occupations secured through the questionnaire.
Graph 33 simplifies a portion of the data of table 42. In this
graph, four of the six items show gradual increases in percents for
each grade. Of the sixth grade, 48$ have been through a factory, of
the seventh grade 59$, and of the eighth grade 71$. 47$ of grade 6
have been in a large office building, 50$ of grade 7, and 69$ of grade
8. 90$ of the sixth grade have been in a large department store, of
grade 7, 94$, and of grade 8, 95$, while 78$ of grade 6 have been in a
bank, 84$ of grade 7, and 89$ of grade 8* The above four experiences,
showing an increase in the percent for each grade, seem to indicate that
increasing grade brings increased experience in these cases. Of those
who live on a farm, there are 14$ of grade 6, 20$ of grade 7, and 17$
of grade 8. However, most of those who do not live on a farm have
visited one, as is shown by 78$ of grade 6, and 71$ of grades 8 and 9*
Graph 34 shows the knowledge of certain occupations of the pupils
in the sixth grade arranged in descending bars with the three standards.
Half of the items reach a standard, 90$ of the pupils having been in
a department store, 77$ in a bank, and 77$ having visited on a farm.
In grade 7, five of the six items reach a standard, which is
shown in graph 35. 92$ of the pupils have been in a large department
store, 84$ have been in a bank, 71$ have visited a farm, 59$ have been
through a factory, and 50$ have been in a large office building.
Graph 36 shows the same experiences reaching a standard in grade
8 as in grade 7 though with different percents. 95$ have been in a
„.
-
,
'
.
,
•
*
.
(
large department store, 89$ have been in a bank, 71$ have visited
a farm, 71% have been through a factory, and 69$ have been in a large
office building*
Table 43 shows the occupations of the fathers of the pupils,
information which helps one judge the home advantages of the
children
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GRAPH 3H- SHOWING THE KNOWLEDGE IN CERTAIN OCClTPA -
tn>ns OF TuPlLS IN GRADE (o with THREE
Different standard s for choosing this topic
AS A BASIS TOR AN INFORMATIONAL "PROBLEM -
SOLVING UNIT IN APlTHMETriC.
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GRAPH 35"- SHOWING THE KNOWLEDGE IN CERTAIN OCCUPA-
TIONS OF PUPILS* IN GRADE 7 WITH- THREE
DIFFERENT STANDARDS FOR CHOOSING THIS TOPIC
AS A 13AS IS FOR AN INFORMATIONAL PROBLEM -
SOLVING UNIT IN ARITHMETIC.
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GRAPH 3L> ~ SHOUJING THE: KNOWLEDGE IN CERTAIN OCCOPA'
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J. Data, on Clothing.-- Table 44 shows the experiences of pupils
in buying clothing. It is put in graphic form in the pages which follow.
Graph 37 compares experiences in buying clothing of the sixth,
seventh and eighth grade pupils used in the study. The fact that 25$
of the sixth grade take no part in choosing their clothing, 21$ of the
seventh grade, and 19$ of the eighth grade shows the effect of increasing
grade upon this experience. This same effect is shown in the percent
of those who discuss clothing prices with an adult. In grade 6, this
is 40$, in grade 7 it increases to 54$, and in grade 8 it increases
again to 66$. It is interesting to notice how the percents of the
other items of this graph vary. 55$ of the sixth grade help in
choosing their own clothing, 64$ of the seventh grade, and only 57$ of
the eighth grade. This is an unexpected decrease in percent for which
the data at hand does not make possible an explanation. 19$ of grade
6 choose their clothing without any adult help, 15$ of grade 7, and 24$
of grade 8. In the sixth grade, 24$ go to the store alone to buy shoes,
in the seventh grade, 19$, and in the eighth grade, 26$.
Graph 38 shows only one of the clothing experiences of the sixth
grade reaching a standard, the 55$ who help to choose their own clothing.
In the seventh grade, two clothing experiences reach a standard,
as is shown in graph 39 where 64$ help choose their own clothing and 54$
discus 8 the prices of clothing with an adult.
Graph 40 shows the clothing experiences of the eighth grade. The
same two experiences reach a standard as in grade 7, although in reverse
order, 66$ having had the experience of discussing clothing prices with
an adult, and 57$ who help choose their own clothing.
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From the above data, the teacher mi&ht hesitate to decide
to choose a problem-unit based on buying clothing. Ther percents
exceeding any of the standards set are few. However, buying clothing
is a common adult activity, one which they need to do intelligently.
As in travel, the data should probably be interpreted from a social-
utility viewpoint rather than a purely statistical one. Because
buying clothing is an everyday activity of adult life, it may be correct
to recommend this topic as the basis for an informational problem-
solving unit even though the experience of the pupils is meager.
Such a unit will prove valuable in setting up standards of judgment
for adult life
!
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GRAPH 37- SHOWING IN PERCENTS THE CLOTHING EXPER-
IENCES OF PUPILS, IN GRADES 8.
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GRAPH J8- SHOLJING THE CLOTHING EXPERIENCES OF
PUPILS IN GRADE & WITH THREE DIFFERENT STAMP
ARDS FOR CHOOSING THIS TOPIC As A Basis* “For
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K. Data on Homes *— Table 45 is a summary table showing all the
data gathered from the questionnaire on the subject of pupils' knowledge
of their homes*
Graph 41 compares the three grades in certain knowledge of their
homes* 46$ of the sixth grade report that their homes are owned by their
family, 51$ of the seventh grade, and 54$ of the eighth grade. 40$ of the
sixth grade report that their homes are rented, 35$ of the seventh grade,
and 36$ of the eighth grade. 23$ of the sixth grade knew the monthly rent
paid for their homes, 16$ of the seventh grade, and 24$ of the eighth grade.
14$ of grades 6 and 7 didn't know whether their homes were owned or rented,
and 10$ of grade 8* There are bathrooms inside the homes of 82$ of the pupils
of grade 6, 77$ of grade 7, and 82$ of grade 8. Iceless refrigerators are
found in 26$ of the homes of grade 6 pupils, 33$ of grade 7, and 35$ of
grade 8. The item of knowing how their home is heated shows high percents
with 92$ in grade 6, 98$ in grade 7, and 97$ in grade 8*
Graph 42 shows two of the items of home knowledge reaching a stand-
ard in grade 6. 92$ know how their home is heated and 82$ have a bath-
room inside their home*
In graph 43, showing the knowledge of their homes of pupils of the
seventh grade, three items reach a standard* 98$ know how their home is
heated, 77$ have a bathroom inside their home, and 51$ report that their
families own their own homes*
The same three items reach a standard in graph 44 for the eighth
grade as reached it in graph 43. 97$ know how their home is heated, 82$
have a bathroom inside their home, and 54$ report that their families own
their homes*
..
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*
Tables 46 through 50 give further information on the knowledge
of their homes and on the home background of the pupils in the study.
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GRAPH US- .SHOWING THE KNOWLEDGE OF THEIR HOMts
OF PUPILS, |N GRATE 7 WITH THREE 'DIFFER-
ENT STANDARDS, TOR CHOO&ING THIS, TOPIC
as a basis, tor an informational
"Problem- solving unit in atithmctic.
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GRAPH- HH- SHOloiNG- THE KNOWLEDGE OF THEIR.
H6NES OF PUPILS IN GRADE 8 VITH THREE
DIFFERENT STANDARDS FOR CHOOSING THIS
TOPIC AS A BASIS FOR AN INFOP MAT/ONAL
TROeCEFFSOUVING UNIT IN ARITHMETIC.
m
9o
&#
10
loO
[1
50
</0
30
J-b
/o
/OD
9o
10
to
SO)
Ho
jo
Xb
/O
il.
_ f
2
3 1
w .
1 V
is
-1fj 4) *3*5
•'1-
«/ £
ifat
7~ il fi
s sjC 3l^ 5
lit
s °
ill

TABLE 46 - SHOWING THE NUMBER OF ROOMS
IN PUPILS' HOMES
No. of rooms
in pupils’
homes
Grade
6
Percent Grade
7
Percent Grade
8
Percent Total Percent
24 - 25 1 .5 1 .2
22 - 23
20 - 21
18 - 19
16 - 17 1 .7 2 1.0 1 .5 4 .8
14 - 15 4 3.0 1 .6 3 2.0 8 2.0
12 - 13 2 1.0 5 3.0 11 6.0 18 4.0
10 - 11 10 7.0 12 8.0 12 6.0 34 7.0
8-9 25 16.0 27 17.0 31 16.0 83 17.0
6-7 54 35.0 79 50.0 78 41.0 211 42.0
4-5 34 22.0 24 15.0 46 24.0 104 21.0
2-3 7 5.0 2 1.0 1 .5 10 2.0
No response 26 17.0 25 15.0 26 14.0 77 15.0
Total pupils
in study
153 157 190 500
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TABLE 47 - SHOWING THE MONTHLY RENT PUPILS
REPORT IS PAID FOR THEIR HOMES
Grade
6
Percent Grade
7
Percent Grade
8
Percent Total Percent
$125 $129 1 .6 1 .2
120 - 124
115 - 119
110 - 114
105 - 109
100 - 104
95 - 99
90 - 94 2 1.0 2 .4
85 - 89
80 - 84
75 - 79
70 - 74
,
. . ... __ ...
65 - 69
60 - 64
55 - 59
50 - 54
45 - 49 1 .5 1 .1
40 - 44 1 .7 1 .6 2 1.0 4 .8
35 - 39 2 1.0 1 .6 3 2.0 6 1.0
30 - 34 2 1.0 3 2.0 8 4.0 13 3.0
25 - 29 6 4.0 2 1.0 9 5.0 17 3.0
20 - 24 9 6.0 5 o»CO 9 5.0 23 5.0
15 - 19 9 6.0 11 7.0 6 3.0 26 5.0
10 - 14 6 4.0 1 .6 2 1.0 9 2.0
5 - 9 2 1.0 3 2.0 5 1.0
No response 26 17.0 25 , 15.0 26 14.0 77 15.0
Total 61 40.0 54 34.0 69 36.0 184 37.0
Total pupils
in study 153 157 190 500
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L. Data on Rooms*— Table 51, a summary table, gives all the
data received through the quest ionnaire on pupils' experience in de-
corating their ovn rooms*
Graph 45 spreads out the data of table 51 in graphic form. The
three grades are here compared in certain experiences of room decoration.
It is important to note that 41/£ of grade 6, 34/£ of grade 7, and 30/£
of grade 8 have had no experience in room decoration. A large percent
of these, no doubt, have no rooms of their own. The experiences men-
tioned are varied, yet taken as a whole, a greater percent of pupils in
each succeeding grade have had some experience.
Although none of the bars of graphs 46, 47 and 48 reach a
standard, it does not necessarily mean that the topic of room decoration
is not a good one for a problem unit. If 41% of grade six have had no
experience of this kind, then it follows that 59^ have had some experience,
and likewise 66% of grade 7, and 70J of grade 8. These percents measure
up to at least one of the standards chosen.
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GRAPH 4f- SHOWING THE PERCENTAGE OF PUPILS IN SRAPE S t, 6 UJHO HAVE HAT? CERTAIN EX.PFRIENCES
IN DECORATING THEIR OWN •ROOMS.
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GRAPH 46- SHOWING THE: EXPERIENCE IN DECCfR
ATING THEIR OU)N POOMS or PUPILS IN GRADE 6
V/ITH THREE DIP FERENT STANDARDS "FOR
CHOOSING THIS TOPIC AS A BASIS "FOR AN
INFORMATIONAL "PROBLEM- SOLVING UNIT |N
ARITHMETIC.
in i
—
i cm .rzn.
too
<fO
iso
70
<4
SO
fo
JO
JO
lb

164»
GRAPH 47- SHOWING THE EXPERIENCE |ty DECORATING
THE\R CUM ROOKIE CP PUPILS IN GRADE 7 WITH THREE
different standards for clhoosing this topic
As A BASHS FOR. AN \NFORNAT|ONA L PROBLEM-
SOUV/INC UNIT IN AR\THNETIC-
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co
M. Data on Automobiles * Insurance and Business Helps— Table 52
gives a summary of all the knowledge and experience secured through the
questionnaire on automobiles, insurance and business helps*
Graph 49 compares the knowledge of automobiles of the pupils in
the three grades* None of the items suggests greater knowledge gained in
increasing grade, but rather show an experience background* 57$ of the
pupils of the sixth grade report that their families own automobiles, 68/$
of grade 7, and 66$ of grade 8* 11$ of grade 6 knew the price of their
automobile when bought, 18$ of grade 7, and 17$ of grade 8* 26$ of the
sixth grade report that their automobile was new when it was bought, and
28$ of grades 7 and 8* Used cars were bought by the families of 28$ of
the sixth grade, 38$ of the seventh grade, and 35$ of the eighth grade.
Cash was paid for the automobiles of 14$ of the families of grade 6, 21$
of grades 7 and 8, whereas the installment plan of buying wan used by
10$ of the families of grade 6, 18$ of grade 7, and 22$ of grade 8.
Graphs 50, 51 and 52 show the knowledge of automobiles of the
pupils in grades 6, 7 and 8 respectively. In each graph, the only item
reaching any standard is the fact that automobiles are owned by the
families of 57$ of the pupils of grade 6, 58$ of grade 7, and 66$ of
grade 8*
Table 53 shows the make of automobile owned by the family of the
pupils. It should prove valuable to the teacher in planning a unit based
on the automobile*
Graph 53 compares the knowledge of the three grades in the kinds of
insurance carried by their families* 52$ of grade 6 report life insurance
as do 73$ of grade 7, and 72$ of grade 8* 13$ of grade 6 report health
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insurance, 10$ of grade 7, and 13$ of grade 8. Accident insurance is
reported by 31$ of the sixth grade, 32$ of the seventh grade, and 39$
of the eighth. 34$ of grade 6 report fire insurance carried by their
families, 36$ of grade 7, and 51$ of grade 8. Automobile insurance is
reported to be carried by 29$ of the families of the sixth grade pupils,
44$ of the seventh grade, and 47$ of the eighth grade. 35$ of grade 6
gave no response of any kind to this section of the questionnaire as was
true of 20$ of grade 7, and 19$ of grade 8. The results of this graph
should not be taken as an indication of the insurance actually carried
by the pupils’ parents but rather as an indication of the children’s
knowledge of the insurance carried.
Graphs 54 and 55, showing the knowledge of insurance for grades 6
and 7 show only one item reaching a standard. In grade 6, 52$ know that
life insurance is carried by their family, and in grade 7, 73$.
Graph 56, showing the knowledge of insurance is the eighth grade
shows two items reaching a standard. Here, 72$ report life insurance,
and 51$ report fire insurance to be carried by their families.
Graph 57 shows the percents of pupils in grades 6,7 and 8 who
have a knowledge of or experience with certain business helps* Two of
the items show definite increase in the percent for each grade. 33$ of
the pupils in grade 6 have sent a money order, 46$ in grade 7, and 57$
in grade 8. In the sixth grade, 27$ have used a time table, in the seventh
grade, 38$, and in the eighth grade, 39$. Apparently these two experiences
increase with increasing grade. Reporting that they have used a dial
telephone are 37$ of grade 6, 26$ of grade 7, and 39$ of grade 8. In the
sixth grade, 41$ have sent a package by parcel post, 39$ in the seventh
..
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grade, and 53$ in the eighth grade* Knowing how to read an electric meter
are 12% of grade 6, 51% of grade 7, and 19$ of grade 8* This high percent
in the seventh grade is caused by the results of one 'school where this
has been taught* However, the fact that only 3% of the sixth grade
reqd the electric meter regularly, 5% of the seventh, and 2% of the
eighth makes one question the value of teaching this topic* 43$ of the
sixth grade have ordered from a store by telephone, 42$ of the seventh
grade, and 59$ of the eighth* The experience of ordering from a store
by a catalog has been had by 44$ of grade 6, 38$ of grade 7, and 43$ of
grade 8*
Graph 58 shows that none of the business experiences checked in
the questionnaire reach a standard in grade 6.
In graph 58, it is seen that one item reaches a standard, 51$
of grade 7 being able to read the electric meter. This is a result of
the teaching of this in one school used in the study, so is not re-
presentative of the entire group.
Graph 60 shows the knowledge and experience with business helps
of the pupils in grade 8* Three items reach a standard here, 59$ having
ordered from a store by telephone, 57$ having sent a money order, and
53$ having sent a package by parcel post*
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TABLE 52 - SHOWING THE KNOWLEDGE AND EXPERIENCE OF PUPILS
WITH AUTOMOBILES, INSURANCE AND BUSINESS HELPS.
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GRAPH Ml- -SHOuJING THE PERCENTAGE OF PUPILS IN
GRADES i.TaW 8 HAVING CERTAIN \<N0U)LET>GE
OF AUTOMOBILE-
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GRAPH SO- SHOWING THE KNOWLEDGE OF AUTOMOBILES.
OF PUPILS OF GRADE 4 WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC AS A
BASIS FOR AN INFORMATIONAL TROBUE P\- SOLVING
UNIT IN ARITHMETIC.
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GRAPH s\- CHORJlMC THE KNOWLEDGE OF AUTOMOBILES
or PUPILS OF GRADE 7 WITH THREE DIFFER-
ENT standards for choosing this topic
AS A BASIS FOR AN INFORKIATU) N A L PROBEE TV
SOLVING UNIT IN ARITHMETIC.
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GRAPH 55- SHOWING THE KNOWLEDGE OF AUTOMOBILES
OF PUPILS OF GRADE & VIITH THREE "DIFFER-
ENT STANDARDS TOR CHOOSING THIS TOPIC.
AS A BASIS FOR AM INFORMATIONAL PROBLEM-
SOLVING UNIT IN ARITHMETIC.
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GRAPH SH- SHOWING THE KNOWLEDGE OF INSURANCE
OF PUPILS IN GRADE 6 WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC AS A
BASIS FOR AN INFORMATIONAL PRO BLFM- SOLVING
UNIT IN ARITHMETIC.
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Graph &*>— showing t\4E knowledge of insurance
of PUPILS IN GRADE 7 WITH THREE DIFFERENT
STANDARDS FOR CHOOSING THIS TOPIC AS A
BASIS FOR AN INFORMATIONAL PRO BLC Fp SOLVING
UNIT IN ARITHMETIC.
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graph st- Showing the knowledge of insurance
OF PUPILS IN GRADE Q WITH THRLE DIFFERENT
' STANDARDS FOR CHOOSING THIS TOPIC AS A
"BASIS FOR AN INFORMATIONAL PROBLENI-
SoLVING UNIT IN ARITHMETIC.
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GRAPH SI ' SHOWING THb PEReGNTACE OP PUPILS IN
GRADGS t, 7 av,dL & HAVING A KNOWLEDGE: OF
AND EXPERIENCE WITH PERTAIN BUSINESS
HELPS.
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GRAPH SS - SHOWING THE KNOWLEDGE AND EXPERIENCE
OF PUPILS |N GRADE <o WITH CERTAIN
BUSINESS HELPS. WITH THREE D'FFEREN T
STANDARDS for CHOOSING TINS TOPIC. AS A
basis tor an inforn'iational problem- solving
/.. UNIT IN ARITHMETIC.
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Chapter IV
SPECIFIC CONCLUSIONS
From the summary graphs 61, 62 and 63, it will be possible
to draw some specific conclusions of the interests and experiences of
the pupils in each grade. It should be kept in mind, however, that
these grade conclusions should not be taken as general conclusions for
the grades studies. Each classroom differs in pupil experiences and
interests and should be summarized separately by the teacher. The
following does, however, present a method by which individual classroom
summaries may be made. The teacher should first choose her standard,
then proceed accordingly. All three standards will be used in drawing
the specific conclusions which follow. Items are listed according
to the descending order of their percents.
A. Specific Conclusions for a Standard of 75/£ .
—
Grade Six
1. Children like to listen to the radio. (94$)
2. Children know how to play baseball. (93$)
3. Children know how their homes are heated. (92)
4. Children have been in a large department store. (90$)
5. Children like to play baseball. (84/0
6. Children work to earn money. (83$)
7. Children are able to ride a bicycle. (83$)
8. Children like to swim. (82$)
9. Children have a bathroom inside their homes. (82$)
10. Children know how to swim. (80$)
11. Children draw or paint in their spare time. (78$)
12. Children have been in a bank. (78$)
13. Children have visited a farm. (78$)
Grade Seven
1. Children know how their homes are heated. (98$)
2. Children know how to play baseball. (94$)
3. Children like to listen to the radio. (94$)
4. Children have been in a large department store. (94$)
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GRAPH 43 A DESCENDING SCALE GIVING A -SUMMARY OF THE INTERESTS AND EXPERIENCES OF PUPILS IN
STANDARDS FOR CHOOSING THESE TOPICS AS BASES FOR INFORMATIONAL PROBLEM- SOLVING
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5. Children know how to swim. (87$)
6. Children like to swim. ( 87%)
7. Children are able to ride a bicycle. ( 85%)
8. Children work to earn money. (85$)
9. Children have been in a bank. (84$)
10. Children like to play baseball. (82$)
11. Children know how to ice skate. (78$)
12. Children like to ice skate. (77$)
13. Children have a bathroom inside their homes. (77%>)
Grade Eight
1. Children know how their homes are heated. (97/0
2. Children like to listen to the radio. ( 97%)
3. Children have been in a large department store. (95$)
4. Children know how to play baseball. (92$)
5. Children have been in a bank. (89$)
6. Children are able to ride a bicycle. (87$)
7. Children work to earn money. (85$)
8. Children like to play baseball. (83$)
9. Children have a bathroom inside their homes. (82$)
10. Children like to swim. (82$)
11. Children know how to swim. (82$)
12. Children go to the store to shop for groceries. (78$)
.
12. Children know how to ice skate. (77$)
14. Children like to ice skate. (75$)
B. Specific Conclusions for a Standard of 65$.—
>
All the conclusions for a 75$ standard will apply here with
the following additions
:
Grade Six
1. Children like to ice skate. (71$)
2. Children know how to ice skate. (71$)
3. Children have raised pets. (67$)
4. Children go to the Btore to shop for groceries. (65$)
Grade Seven
1. Children know how to play football. (73$)
2. Children have visited a farm. (73$)
3. Children draw or paint in their spare time. (72$)
4. Children’s families have life insurance. (71$)
5. Children know how to play soccer. (68$)
6. Children know how to ski. (67$)
7. Children go to the store to shop for groceries. (66$)
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Grade Eight
1. Childrens families have life insurance. (72$)
2. Children have visited a farm. (71$)
3. Children have been through a factory (71$)
4* Children have been in a large office building. (69$)
5. Children pay cash for groceries. (67$)
6. Children discuss the prices of clothing with an adult.
( 66$)
7. Children's families own automobiles. (66$)
8* Children know how to play soccer. (66$)
9. Children draw or paint in their spare time. (66$)
C. Specific Conclusions for a Standard of 50$ .
All the conclusions for standards of 75$ and 65$ will apply
here with the following additions:
Grade Six
1. Children know how to ski. (64$)
2. Children like to play football. (63$)
3. Children know how to play football. (63$)
4. Children like to ski. (62$)
5. Children have a cat at home. (61$)
6. Children like to work with tools. (60$)
7. Children know how to play soccer. (59$)
8. Children's families own automobiles. (57$)
9. Children like to play soccer. (56$)
10. Children help choose clothing. (55$)
11. Children pay cash for groceries. (55$)
12. Children like to ride horseback. (54$)
13. Children know how to ride horseback. (54$)
14. Children's families have life insurance. (52$)
15. Children have savings accounts. (50$)
Grade Seven
i
1. Children help choose clothing. (64$)
2. Children like to play football. (64$)
3. Children like to ski. (63$)
4. Children like to work with tools. (63$)
5. Children have been through a factory. (59$)
6. Children pay cash for groceries. (58$)
7. Children's families own automobiles. (58$)
8. Children havd owned rabbits. (57$)
9. Children like to ride horseback. (57$)
10. Children like to play soccer. (56$)
11. Children discuss the prices of clothing with an adult.
( 54*)
. Children have a cat at home. (53$)12
..
T
.
-
-
'
.
.
.
4 •
•
«
•
J
,
•
*
•
•
4
.
\
•
»
«
4
\ -
4
•
*
•
•
•
4
<*.
0
4
.
.
•
-
'
.
.
*
**
•
-
«
-
.
•
.
-
•
-
13* Children have raised pete. (53$)
14. Children receive an allowance. (53$)
15. Children know how to play ice hockey. (52$)
16. Children khow how to read an electric meter. (51$)
17. Children's families own homes. (51$)
18. Children own bicycles. (50$)
19. Children know how to ride horseback. (50$)
20. Children have been in a large office building. (50$)
Grade Eight
1. Children know how to play football. (64$)
2. Children know how to ski. (59$)
3. Children have ordered from a store by telephone. (59$)
4. Children like to play soccer. (59$)
5. Children help choose clothing. (57$)
6. Children have a cat at home. (57$)
7. Children like to play football. (57$)
8. Children have sent a money order. (57$)
9. Children like to work with tools. (56$)
10. Children like to play basketball. (56$)
11. Children like to ski. (56$)
12. Children’s families own homes. (54$)
13. Children know how to play ice hockey. (54$)
14. Children have sent a package by parcel post. (53$)
15. Children have a savings account. (53$)
16. Children know how to play tennis. (52$)
17. Children's families have fire insurance. (51$)
18. Children know howto ride horseback. (51$)
19. Children have scrapbooks. (50$)
20. Children collect pictures. (50$)
21. Children have raised pets. (50$)
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D. Significance of the Percentage Difference
Table 54 shows the difference in the percent of knowledge and
experience for each grade. Statistically speaking, are these differences
significant?
The Holzinger equation for the probably error of percentage
frequency, Equation 102, page 243, of his Statistical Methods for
Students of Education (1928) can be applied here. This equation is as
In this equation fp is the percentage score or frequency, and N is the
number of cases.
Following the application of the above equation, the formula for
the probable error of the percentage difference, Holzinger formula 102a,
should be applied.
To illustrate the method of using the above formulas, they will
be applied to the tenth item of table 54, that of knowing how to swim.
Applying the Holzinger formula 102 to the 80^ for grade 6, we
have :
follow 3 :
P. E
(diff
.)
p 2
P. E. of 1st percent) 1 (P. E. of 2nd percent)
2.18
Therefore, the percentage 80, in this particular case, equals
80 Z 2.18.
4-
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Using the same formula for tho 87^ of grade 7, we have:
P. E. of 87J = .6745 \J
— ^ “
— 1*81
Therefore, the percentage 87, in this particular case, equals 87+1.81.
Now, by applying the Holzinger formula 102a in order to secure
the probable error of the difference of these two percents, 80 and 87,
we have
:
P. E. (diff.) (1.81)
2
* 2.83
Therefore, the difference 87-80 may be written as 7+2.83.
Since the actual difference (7) is not as much as five times
the probable error of the difference (2.83), statistically speaking the
difference is not significant.
Applying equation 102 to the 62% for grade 6 in the twenty-first
item of table 54, we have:
P. E. of 62% = ,745^0-^ - ± 2.65
Therefore, the percentage 62, in this particular case, equals 62 + 2.65.
Now, by applying equation 102a, we can secure the probable error
of tho difference of the 80% in item 10 for grade 6, and the 62%, in
item 21 for the same grade.
P. E. (diff.) =
\J(
2.18) 2 * (2.65) 2 = 3.43
Therefore, the difference 80-62 may be written 18 jt 3.43.
Since the actual difference (18) is more than five times the
probable error of the difference (3.43), statistically speaking the
difference is significant.
By applying this same procedure, other percentage differences
in table 54 may be figured for their statistical significance.
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This figuring of statistical differences will prove helpful
to the teacher in two ways. When an item in Table 54 has reached a
standard in all three grades, a statistical difference in these percents
will help the teacher in deciding in which grade to make use of this
experience. If no statistical difference is apparent then it would
not matter in which grade it might be used.
The second way in which this method will help is in deciding
which of several items should be used first in a certain grade. If
two percents appearing in Table 54 for any one grade are statistically
significant, then the higher one should be used in a problem-unit.
If no statistical difference is evident, then it would not matter which
one was used first. More than 2600 differences can be figured from
Table 54.
Although valuable statistically, the figuring of the significance
of percentage differences is probably not of practical value in a study
of this kind. The purpose of a questionnaire of the type used here is
to give information to the teacher concerning the experiences and
interests of her pupils so that she can make use of them. Probably
the raw percents themselves without statistical treatment will be
sufficient data upon which she can base her judgment.
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CHAPTER V
IMPLICATIONS FOR EDUCATION
From graphs 61, 62 and 63, and from table 54 the following
informational problem-solving units are suggested.
A. For Grade Six :
1. Buying a radio.
2. Laying out a baseball diamond.
3. Buying baseball equipment.
4* Comparative costs of different methods of heating the home.
5. The arithmetic of a department store clerk.
6. Budgeting one's income.
7. The cost of bathroom equipment.
8 . Banking . i
9. The arithmetic of a fanner*
10.
Buying a pair of ice skates.
11* The cost of raising pets.
12. Buying groceries.
13. Buying a pair of skis.
14. Buying football equipment.
15. Laying out a football field.
16. Planning and building furniture.
17 . Laying out a soccer field.
18. Buying soccer equipment.
19. Buying an automobile.
20. Comparative costs of running different automobiles.
21. The cost of clothing a junior high school pupil.
22. Buying life insurance.
23 . A savings account
•
B. For Grade Seven: (Any of the above not used and the following:)
1. The show factory, (a local unit)
2. Raising and selling rabbits.
3. Budgeting an allowance.
4. Buying ice hockey equipment.
5. Reading the electric meter.
6. Buying a home.
7. Buying a bicycle.
8. The arithmetic of an office clerk.
>.
'
.
«
.
.
.
' 1
.
-
-
-
.
-
• OS
-
»
•* <•
.
-
.
*
-
•
• a
,
197 *
For Grade Eight
:
(Any of Grade 6 and Grade 7 not used and the
following
:
)
1. Buying from a store by telephone#
2. The post office. (Money Orders, Parcel Post)
3. Buying basketball equipment.
4. Laying out a basketball court.
5. Buying tennis equipment.
6# Laying out a tennis court.
7. Buying fire insurance#
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CHAPTER VI
SUMMARY AND GENERAL CONCLUSIONS
As far as the author is aware, this is the first study of its
kind at these grade levels* Previously mentioned studies of W&shburne
and Morphett, Connor, and Ifflhite have shown that children achieve greater
success when arithmetic problems are based on situations within their
interest and experience* How to discover these interests and experiences
would seem to be the next problem to be met and the one to which this
thesis has attempted to present an answer* The questionnaire method,
touching many sides of the child's life, was used.
The validity of the data collected may be criticised. Obviously
there are many variables. A study of the questionnaires as filled out
by the pupils makes one aware of the effect of the teacher's attitude.
Then, of course, there is always the question of truthfulness of child
responses. The data as presented does, however, show a trend. Five
hundred subjects is too small a number to justify any definite conclusions,
but the findings show certain trends which seem significant.
1. A carefully planned and worded questionnaire will bring forth
valuable information from pupils concerning their experiences and interests.
2. Many experiences and interests apparently have no correlation
with chronological age.
3. Individual classrooms differ widely making it essential for
teachers to be concerned with the responses of their own classes rather
than with the total grade results.
4. Having discovered the experiences and interests of the pupils
**
* *
.
'
.
‘
.
.
in her classes, it should be possible for the teacher to plan informa-
tional problem-solving units in arithmetic based upon the information
received through the questionnaire, - at any rate to plan more intelligent'
than she could without such information*
5* A standard of 50, 65, or 75 percent may be helpful in choosing
class experiences upon which to base problem-units, but in certain cases,
when an activity is closely connected with adult life and in which the
children have had little experience, the standard may not prove to
be an adequate guide. In such a case, the social-utility of the
acitivity in adult life should be the deciding factor.
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CHAPTER VII
FURTHER SUGGESTED STUDIES
Being the first of its kind, the present study should lead the
way for others that will give more information on the use of pupils'
interests and experiences as a basis for problem-units
•
1* A list of informational problem-solving units for each grade
based upon the experiences and interests discovered through the question-
naire of this study.
2. A simplified questionnaire which will secure as much informa-
tion as is possible but which will facilitate tabulation.
3. A study of the 75$, 65$ and 50$ standards to determine which
produces the best results.
4. Other studies using methods other than the questionnaire to
discover pupil interests and experiences.
5. A study of sex differences with suggestions for separate units
for boys and girls if the differences are significant.
1.
'
. v . • »C I'i
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No. 10, 1917,
Washington, 146 pp.
Traces the development of arithmetic as a school
subject and the methods of teaching it in the
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41. , "How Pupils Solve Problems in Arithmetic", Bureau
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.
Bulletin. No. 44, University of
Illinois, Vol. XXVI, No. 23, Urbana, Illinois, 1929, 32 pp.
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as the essential "core" of arithmetic words.
52. Quattlander, Elizabeth, Replacing Systematic Drill with Informa-
tional Units in Second Grade Arithmetic
.
Unpublished
master's thesis, Boston University School of Education, 1935.
Describes an informational problem-solving unit on
cash records and budgets at the second grade level.
53. Rice, J. M., "Educational Research: A Text in Arithmetic",
Forum
,
XXXIV, October-De comber 1902, pp. 281-97.
Reports the results of testing 6,000 children in
arithmetic. Shows wide variation in results from
school to school end low correlation between results
secured and amount of time devoted to instruction.
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54. —
,
"Educational Research: Causes of Success and Failure
in Arithmetic”, Forum
,
XXXIV, January - March, 1903,
pp. 437-52.
Emphasizes the use of tests to guarantee progress
in arithmetic. Shows that proper testing is
great importance.
55. -, Scientific Management in Education . Hinds, Noble
and Eldredge, New York, 1912, pp. 100-179.
The pioneer work in educational measurements.
Three chapters devoted to results in arithmetic.
Shows the retardation in most cases to be due to
deflects in the educational process rather than
to special disability in arithmetic.
56. Rolker, Edna, "Arithmetic Problem Solving. The Principal and
Supervision”, Tenth Yearbook
.
Department of Elementary
School Principals of the N. E. A.
.
X, April 1931, pp. 471-75.
Describes a method of teaching pupils to solve
problems. Results of method were measured by
standardized tests.
57. Russell, C. A., Banking As The Junior High School Child Should
Know It , Unpublished master's thesis, Boston University
School of Education, 1934.
A detailed account of a banking unit worked out
in a junior high school.
58. Spaulding, F. T., "An Analysis of the Content of Six Third-Grade
Arithmetics", Journal of Educational Research , December 1921,
pp. 413-23.
Studied the nature of the work presented and judged
the books on the extent to which they make an
appeal to the immediate needs and interests and
to the probable future needs and interests of the
pupils using them.
59.
Stevenson, P. R., "Difficulties in Problem-Solving", Journal of
Educational Research . XI, February 1925, pp. 95-103.
Analyzes six causes of failure in problem-solving
and describes several remedial measures.
60.
Stone, C. W.
,
"An Experimental Study in Improving Ability to Reason
in Arithmetic", Twenty-Ninth Yearbook of the National
Society for the Study of Education
.
Public School Publishing Co.,
1930, pp. 589-99.
A study of the value of certain diagnostic and
practice tests as means of improving ability to
reason in arithmetic.
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61. , "Arithmetical Abilities", Teachers College
Contributions to Education
.
No. 19, Columbia University,
New York, 1908, 102 pp.
A Study of arithmetic abilities supplementing
the studies of Rice. Marked diversity in the
findings showing a need for standards of achievement.
62.
Terry, P. W.
,
"How Numerals Are Read: An Experimental Study of
the Reading of Isolated Numerals and Numerals in Arithmetic
Problems", Supplementary Educational Monographs
.
No. 18,
University of Chicago, 1922.
An elaborate study of various individual methods
of reading arithmetic problems and isolated
numberals. Primarily a laboratory study, supplemented
by observation and introspection. Shows relation
between language and arithmetic abilities.
63. Washburne, C. W., "Comparison of Two Methods of Teaching Pupils
to Apply the Mechanics of Arithmetic to the Solution of
Problems", Elementary School Journal
.
XXVII, June 1927,
pp. 758-67.
Finds that "The mechanics of arithmetic may be
taught thoroughly and then applied to practical
problems or the two types of teaching may be intimatel,
related throughout the teaching process with equal
efficacy"
.
64. Washburne, C. W.
,
and Morphett, M. V., "Unfamiliar Situations as
a Difficulty in Solving Arithmetic Problems", Journal of
Educational Research
.
XVIII, October 1928, pp. 220-24.
Data from tests of 441 children showing the effect
of faimiliar and unfamiliar elements in arithmetic
problems
.
65. Washburne, C. W.
,
and Osborne, Raymond, "Solving Arithmetic
Problems" I and II, Elementary School Journal, XXVII,
November and December 1926, pp. 219-26, 296-304.
The report of a committee on methods of teaching
problem-solving. Stresses need of much experience
in solving problems.
66. Wheat, H. G., "The Relative Merits of Conventional and Imaginative
Types of Problems in Arithmetic", Teachers College Contribu-
tions to Education , No. 359, Columbia University, New York,
1929, 124 pp.
Finds littl6 difference between responses to the
conventional type of problems and responses to
the imaginative type. Results analyzed in warious
ways
.
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67. White, H. M., "Does Experience in the Situation Involved Affect
the Solving of a Problem?" Education
.
XLIV, April 1934,
pp. 451-55.
A study based on data from 1,000 children in
grade VI. Shows the value of basing problems on
situations with which the child has had experience.
68. Wilson, Sstaline
,
"Improving the Ability to Read Arithmetic
Problems", Elementary School Journal XXII, January 1922,
pp. 380-86.
Reports experimental instruction giving specific
drill in the reading of arithmetic problems. A
marked increase was shown in scores on the Stone
Standardized Reasoning Tests in Arithmetic.
69. Wilson, G. M., What Arithmetic Shall We Teach ? Houghton Mifflin
Co., Boston, 1926, pp. IX 4 149.
A course of study in arithmetic based upon the
data of the author's study, "A Survey of the
Social and Business Usage of Arithmetic" as well
as upon the data presented by other scientific
investigators
.
70. —-----
,
"Motivation of Arithmetic", United States Bureau
of Education
.
Bulletin
. 1925, No. 43, Washington, 1926,
60 pp.
A report of games and devices and larger life
situations submitted to the author by 5,000 teachers
through a questionnaire. Should be a valuable help
to teachers of arithmetic.
71. — —
,
"A Survey of the Social and Business Usage of
Arithmetic", Teachers College Contributions to Education
.
No. 100, Columbia University, New York, 1919, 60 pp.
A study "to determine the arithmetic used by
adults in their social and business relations", as
a basis for making the course of study.
72.
Wilson, H. B., and Wilson, G. M.
,
The Motivation of School Work
.
Houghton Mifflin Co., 1921, pp. VI 4 273.
A working guide for motivated teaching in the form
of a collection of the best practices working in the
best schools. Concrete illustrations are given of
the practical working of the theory in teaching the
subjects of the common school curriculum in the
classroom.
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73. Winch, W. H.
,
"Accuracy in School Children. Does Improvement in
Numerical Accuracy Transfer?" Journal of Educational
Psychology
.
I, December 1910, pp. 557-89.
Report of experiments to determine whether
improvement in accuracy of numerical computation
will transfer to arithmetical reasoning. Transfer
was small in those cases in which it was shown.
74. — -, "Further Work on Numerical Accuracy in School
Children, Does Improvement in Numerical Accuracy Transfer?"
Journal of Educational Psychology
.
II, May 1911, pp. 262-71.
Reports an experiment with 72 boys to determine
whether training in numerical accuracy will transfer
in improvement in reasoning. No transfer apparent.
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